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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 61

[FRL 1259-11 '

National Emission Standards for
Hazardous Air Pollutants; Policy and
Procedures for Identifying, Assessing,
and Regulating Airborne Substances
Posing a Risk of Cancer

AGENCY: Environmental Protection
Agency.
ACTION: Proposed rulemaking.

SUMMARY: This notice proposes for
comment a rule governing the policies.
and procedures to be-used by the
Environmental Protection Agency in the
identification, assessment, and
regulation under the Clean Air Act of
substances whicl4, when emitted into the
ambient air for stationary sources,
increase the risk of cancer to the general
population. The proposed policy
implements for the air program of EPA
the principles adopted by the President's
Regulatory Council in a statement
issued September 28, 1979 on the
regulation. of chemical carcinogens. In
concert with this proposal, EPA is
publishing elsewhere in today's Federal
Register an advance notice of proposed
rulemaking soliciting comments on draft
generic work practice and operational
standards which could be applied
quickly to reduce emissions of airborne
carcinogens from certain source
categories.

Under the proposed policy. EPA
would evaluate available information to
identify those substances, including
radioactive materials, which should be
considered for regulation under the
Clean Air Act as airborne carcinogens,
Any-air pollutant determined to present
a significant carcinogenic risk to human
health as a result of air emissions from
one or more categories of stationary
sources would be listed under section
112 as a hazardous air pollutant. Listing
under section 112 would be
accompanied, where applicable, by the
proposal of generic standards for source
categories producing or handling
significant quantities of the substance.
The generic standards would rapidly
effect reasonable control of bmissions
while more detailed-analyses are
performed to establish priorities for
further regulation, determine available
control technology, and assess
regulatory impacts.

Final standards for source categories
presenting significant risks to public
healih would, as a minimum, require-
such sources to use best available

technology to reduce emissions. If,
however, the risk remaining after the
gpplication of best available technology
is determined to be unreasonable,
further.control would be required.
Unreasonable residual risk
determinations would consider the risk
remaining, the benefits conferred by th6
substance or activity, the distribution of
those benefits versus the distribution of
risks, the availability of substitutes, the
costs of further control of the substance
or source categories, and proposed sites,
in the case of new sources. Standards
would be reviewed at no more than five-
year intervals.
DATES: Written comments should be,
postmarked no later than February 7,
1980.

Notice of intent to appear at a public
hearing should be postmarked no later
than November 26, 1979. Hearing dates
and locations, which will be held during
the com1ihent period, wile e announced
in the Federal Register.

Written comments responding to,
supplementing, or rebutting writtenror
oral comments received at public
hearing must be made within 60 days of
the hearing date.

ADDRESSES: All written comments
should be addressed to: Central Docket
Section, Room 2903B, Waterside Mall,
401 M Street, SW., Washington, D.C.
20460, ATTN: OAQPS 79-14.

EPA-has established a rulemaking
docket consistent with procedures
established by section 307(d)(1](N) of
the Clean.Air Act (42 U.S.C. 7607(d)).
The docket number is OAQPS 79-14 and
it already contains the documents on
which this proposal is based. All
comments received during the comment
period, as well as any other documents
used in the promulgation of the final rulE
will be added to the docket promptly.
The docket number should be on all
written comments. The docket will be
open for inspection at the Central '
Docket section at the above address
between 8:00 a,m. and 4 p.m. Monday
through Friday.

Notice of intent to appear at a public
hearing should be directed to: Joseph
Padgett, Director, Strategies and Air
Standards Division (MD-12], "
Environmental Protection Agency,
Research Triangle Park, North Carolina
27711. -1

Additional cojies of this notice are
available from: Industry Assistance
Office, Office of Toxic Substances, U.S.
EPA, 401 M Street, SW., Washington,
D.C. 20460, 8Q0--424-79065 (toll free) (202)
554-1404.,
FOR FURTHER INFORMATION CONTACT:
Joseph Padgett, Strategies and Air

Standards Division, (919) 541-5204, Frs
629-5204.
SUPPLEMENTARY INFORMATION:
Availability of related information: As
described above, documents upon which
this proposal is based are available for
public inspection in the rulemaking
docket.(OAQPS 79-14). In addition to
these materials, this notice includes a
supplemental statement of basis and
purpose containing fur*ther discussion of
the legal basis for the proposed policy,
various alternative control strategies
considered, and comparisons with other
carcinogen policy proposals. This
statement follows the text of the
proposed rule.

I. Background: The Need for a Policy
and a Regulatory Mechanism

A. Introduction

The principal focus of the nation's hir
pollution control program to date ha'
been the establishment and
implementation of standards related to
six major pollutant (particulate matter,
sulfur oxides, ozone, nitrogen oxides,
6arbon monoxide, and lead). Recently,
increasing attention has been directed
towards those toxic components of air
pollution which may not be adequately
controlled by current programs.
Pollutants that may contribute to the
occurrence of human cancer have
received particular attention because of
the nature and seriousness of this group
of diseases, and because of recent
findings suggesting that a large number
of airborne chemicals and radlonuclides
to which people are exposed may be
implicated in cancer and other diseases
related to genetic damage. (1, 2, 3)

B. The General Cancer Problem

The nature and magnitude of the.
cancer problem in the United States and
the fact that radioactive agents and
some chemicals can produce cancer In
animals and humans have been well-
documented and publicized.' Some of
the more important aspects of the
occurrence and causes of cancer and the
role played by air pollution are briefly
summarized below.

(1) Nature and Magnitude of the
Problem (4, 5, 6, 7, 8)

Cancer is a group of diseases
characterized by the unrestrpined
growth of cells that have somehow lost
an essential self-regulatory mechanism,
The uncontrolled growth of these cells
eventually threatens the life of the host
organism. Cancer is currently thq second

'Detailed discussion of the general features of the
problem have been presented by the Occupational
Safety and Health Administration (4), the Consumer
Product Safety Commission (5.1, and others (0).
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leading cause of death in the United
States. One American in four is
expected to contact some form of cancer
in his or her lifetime, and one in five is
expected to die from the disease. The
most recent statistics show a continued
increase in total cancer incidence, due
principally to increases in lung cancer.

The social, economic, and human
costs of cancer are immense. Most forms
of cancer are difficult if not impossbile
to cure; less than one-half of all cancer
patients live longer than five years from
the discovery of their illness. The
elusiveness of cures is due largely to the
fact that cancer's basic biological
mechanisms at the cellular level are not
well understood. Approximately 1.8
billion dollars are spent each year for
hospital care of cancer patients;
significant additional costs not readily
estimated include doctor's fees, out-
patient therapy, and drug costs. In
addition, it is estimated that 1.8 million
work-years are lost annually because of
cancer.
(2) Causes of Cancer. Importance of
Environmental Factors

Studies of human cancer rates, their
worldwide geographical variations, and
observations of incidence rates in
migrant populations have revealed that
factors in the human environment are
probably responsible for a large
proportion of cancers. "Environmental
factors" must be understood in the
broad sense to include chemical
exposures from smoking, diet,
occupation, drinking water, and air
pollution; various forms of radiation,
including sunlight; and some forms of
severe physical irritation. Although the
uncertainties are great.estimates by the
World Health Organization, other
prominent institutions, and individual
experts have suggested that 60 to 90
percent of all human cancers may be
due to these factors. (37,9.)

Studies of cancer incidence in
particular groups have shown strong
statistical relationships between
exposure to certain chemical or
radioactive substances and specific
cancers. The connection between
tobacco smoke and lung and other
cancers is the most widely known.(35)
Significant increases in leukemia and
other forms of cancer have been noted
among Japanese survivors of atomic
bomb explosions during World War II.
Markedly elevated cancer rates are
found among certain occupational
groups in the United States and other
highly industrialized countries. In
general, cancer rates are higher than
average in urban areas.(10)

Unequivocal identification and
quantification of the specific factors that

lead singly or in combination with
factors to specific forms of cancer in
humans is, however, an extraordinarily
difficult task. Observation from human
experience is complicated by a number
of factors. Purposeful experimentation of
humans, for example, is ethically
unacceptable, since the result would
often be fatal. Definitive epidemiological
studies of occupationally exposed
groups are often difficult because the
relatively small population exposed and
inadequate information about duration.
magnitude, and circumstances of
exposures may not permit statistically
reliable conclusions to be drawn.
Studies of the cusses of cancer in the
general population may be equivocal
because of the complex modes of
exposure, low exposure levels, and
other complicating factors. In addition.
synergistic and antagonistic interactions
between chemicals substantially
complicate any conclusions about the
effects of a particular chemical.

Another major difficulty In the
interepretation of such studies Is the
long latency period exposure to
carcinogens and onset of the disease.
Most cancers observed in today's
population probably had their origins'in
exposures that began 15 to 40 years
ago.(36, 11) Thus, epidemiological
studies in current populations must
involve estimation of historical
exposures. The latency period also
means that epidemiology cannot detect
effects of relatively new substances
until years of exposure have occurred.

To date, epidemiological studies have
identified only 26 environmental agents
believed to increase cancer risks in
humans. (12]. The casual relationships
implied by the statistical connections in
these studies have generally been
supported by cofitrolled experiments on
animals. With the possible exceptions of
benzene and arsenic, those factors
known to produce cancer in humans
also produce cancer-in test animals4'34)
Animal experiments have also
implicated many additional chemical
substances as potential human
carcinogens.

In addition to the potential that a
substance acting alone may Induce
cancer, there is evidence that exposure
to certain combinations of carcinogenic
and non-carcinogenic agents may
promote or potentiate the carcinogenic
response. The disproportionate risk of
lung caner to cigarette smokers
occupationally exposed to asbestos
fibers(36, 37)is an example of the
synergism of two known human
carcinogens. Non-carcinogenic and co-
carcinogenic substances may also act to

promote or enhance the human response
to carcinogen exposure.

Although airborne carcinogens may
Induce cancer at a number of body sites,
lung cancer is thought to be the principal
form of cancer related to air
pollution.(15) While cigarette smoking is
probably the most important cause of
lung cancer in the United States,(16, 35)
many scientists believe that various air
pollutants increase the risk of cancer
from smoking and other carcinogenic
insults. Available estimates also
indicate that occupational exposures are
responsible for a significant portion of
lung cancer incidence in the United
States(1O, 17).

Because of the difficulties inherent in
studying the causes of cancer and the
multifactorial nature of human
exposures, the role of each major
exposure pathway remains a matter of
some debate. While factors such as
smoking, occupational exposures, diet.
and solar radiation are piobably
responsible for a greater proportion of
cancers than ambient air pollution
alone, (10, 13,14] the dimensions of the
problem posed by airborne carcinogens
remain significant. Besides their
contribution to cancers primarily related
to other pathways, airborne carcinogens
themselves pose risks to large numbers
of people. In certain industrialized
areas, especially, composite national
figures may mask significantly higher air
pollution-related cancer risks. And, in
the vicinity of specific sources of
carcinogenic emissions, risks to
individuals can reach very high levels.

A preliminary EPA examination of
chemical production, industries
producing radioactive materials, and air
sampling results has identified over fifty
known or potential chemical
carcinogens and numerous radioactive
materials which may be emitted to the
atmosphere. Many of these substances
are synthetic organic chemicals that
have been in commercial use only since
the 1930's. (18] Since cancer induced by
exposures to small amounts of airbone
carcinogens may not appear for 15 to 40
years after exposure, it is still too early
to detect the full impacts of these
chemicals on human health. Thus, it is
both prudent and, in view of the large
number of people potentially affected.
important to reduce or contain
emissions of known or suspected
atmospheric carcinogens in order to
prevent future problems before they
actually are observed.

58643
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C. Problems in Regulating Airborne
Carcinogens

(1) Introduction

Although significant reductions in
emissions of airborne carcinogens-have
resulted indirectly from control of
pollutants such as particulate mattes
(19] and volatile organic chemicals (20)
under sections 109 and 111 of the Clean
Air Act, 2 EPA has taken direct
regulatory action to control air
carcinogens primarily under section
112, 3 Section 112, National Emission
Standards for Hazardous Air Pollutants
(NESHAPs), provides for the listing of
pollutants which in the judgement of the
Administrator cause or contribute to air
pollution which may reasonably be
anticipated to result in an increase in
mortality or an increase in serious
irreversible, or incapacitating rev-rsible,
illness. After a substance is listed as a
hazardous air pollutant, EPA must
establish control requirements for
various source categories which emit the
substance. The standards must, in the
judgment of the Administrator, provide
an ample margin of safety to protect the
plblic health from such hazardous air,
pollutants. Carcinogens that have been.
listed under section 112 to date include
asbestos, beryllium.4 vinyl chloride, and
benzene. A number of specific emission
source categories of the-s-substances
have been regulated. (21, 22)

A number of scientific, technical, and
policy problems have arisen which
complicate the regulation of airborne
carcinogens under section 112.
Significant delays in establishing
standards have been associated with
determining the appropriate degree of
control for certain sources of listed
carcinogens. Although the determination.
of whether and to what degree a
particular chemical presents a risk of
cancer to humans has not yet been a
significant source of delay under section
112, future disagreements are
anticipated. This may be particularly
true when dealing with substances for
which epidemiological data are not
available. These problems arid their
consequences are discussed in the
following sections.

242 U.S.C. Sections.7409 and 7411,

-42 U.S.C. SeCtion 7412. Since the Clean-Air AcL
provides for separate treatment of mobile source
emissions underTitle 11, this policy addresses only
air emissions from stationary sources. At this time,
carcinogenic emissions from stationary sources
appear to present a larger and more diverse public
health problem than mobile source emissions.

IBeryllium was listed because of its non-
carcinogenic toxic properties.

(2) Difficulty in Determining
Carcinogenicity

The carcinogenic substances listed
under section 112 to date were
recognized as human carcinogens on the
basis of epidemiological evidence. For
most other chemical substances,
however, such evidence will not be
available, and other means of assessing
carcinogenicity will have to be
employed.

Prdtection of public health from
current and future cancer risks therefore
requires reliance on the results of
laboratory tests, primarily involving
animals', in the identification of probable
human carcinogens. Practical limitations
require that most animal tests be
conducted with much smaller numbers
of subjects than the human populations
they represent, and at doses much
higher than ambient exposure levels to
improve the.detectabili of •
carcinogenic effects.

Evaluation of the carcinogenic risk to
humans, based on such animal tests of
candidate substances, raises a number
of issues. Among these are the
differences between species,
extrapolation from the high doses
administered to animals to the low
concentrations present in the ambient
air, differences in routes of exposure
(e.g., ingekion-versus inhalation),'the
significance of benign tumors; and the
question: of.no-effect "thresholds" at
lower exposures. Since animal testing is
of key importance in carcinogen
identification, policy decisions must be
made and articulated on each of these
issues.

(3] Problems Associated With the Large
Number of-Potential Air Carcinogens
and Sources

Further difficulties in dealing with air
pollutibn-related cancer result from the
large number of potential atmospheric
carcinogens and the correspondingly
large number of sources emitting them.
Preliminary analyses have identified a
number of source types which may emit
carcinogenic substances to the
atmosphere. Most of these types fall into
one of the following six broad groups:
fl) mining, smelting, refining,
manufacture and end-use of minerals
and other inorganic chemicals; (2]'
combustion; (3) petroleum refining,
distribution, and storage (4] synthetic
organic chemical industries and end-use
applications, and waste disposal; (5)
ming, processing, use, and didposal of
radioactive substances and radioactive
by-products, and (6) non-carcinogenic -
emissions which are chemically
transformed into carcinogens in the
atmosphere.

A survey of several thousand
potential toxicants emitted from one
broad category, the synthetic organic
chemical industry, has identified over
six hundred organic chemicals of
possible concern. (18] Of these, over 140
showed some indication of possible
carcinogenicity, mutagenicity, or
teratogenicity, The results of a
preliminary dnalysis of these substances
suggest that as many as 40 of these
substances are of concern as potential
air carcinogens. (29] Although the
synthetic organic chemical industry
comprises the'largest source grouping, a
number of additional organic and
inorganic air pollutants of concern, and
a number of radioactive materials, are
emitted from the other source categories,

Currently, EPA has only limjted
information on the emission rates,
sources, and atmospheric
.concentrations of most potential
airborne carcinogens. As a result of the
generally low ambient concentrations
expected from emissions of many of
these substances, as well as their large
number, source emissions testing and
atmospheric monitoring programs will
be more sophisticated and expensive,
but less accurate or precise, then
traditional air pollution monitoring. The
resources necessary for developing such
programs and for evaluating the health
effects and control alternatives for this
large number of substances and sources
far exceed those currently available toi
EPA for the task. Clearly, priorities must
therefore be established to maximize the
public health benefits obtainable with
existing resources.
(4) Difficulty In Determining the
Appropriate Degree of Control

As noted above, a central problem In
establishing standards and reqirements
for air carcinogens under section 112 of
the Clean Air Act has been determining
the appropriate degree of control which
should be required for significant source
categories. The difficulty is related both
to the characteristics of carcinogens and
to the requirement of section 112 that
the public health be protected with "an
ample margin of safety."

As discussed above, most
identifications of substances as
probable human carcinogens have been
based on studies of humans or animals
exposed to relatively high doses of the
substances.-Whether the smaller doses
generally encountered In the ambient
environment cause-cancer or, whether
Instead, some threshold or "safe" level
of exposure may exist is a matter of
considerable scientific debate. (23) EPA
and other public health agencies and
groups have, as a matter of prudent
health policy, taken the position that In
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the absence of identifiable effect
thresholds, carcinogens pose some risk
of cancer at any exposure level above
zero. The existence of risk tit any
exposure level has created difficulty in
setting required control levels. Some
commenters have maintained that no
risks should be permitted from
emissions of carcinogens, while others
argue that, in view of the uncertainty
that any effect will occur at low
exposure levels, only feasible and
clearly cost-effective controls should be
required.

This difficulty has been compounded
by the language of section 112 itself,
which calls for the establishment of
standards which, in the judgment of the
Administrator, provide "an ample
margin of safety to protect-the public
health" from hazardous air pollutants.
This language clearly mandates that the
primary factor in standard-setting under

'section 112, in contrast to some other
sections of the Act, such as section 111,
be the protection of public health. How
this mandate should be translated into
standards for airborne carcinogens,
however, is not clear. This uncertainty
has led to delay and litigation, with
some arguing that the only factor that
may be considered is health effects,
while others contend that EPA should
simply balance risk against the cost of
control and the benefits of the activity,
giving all factors equal weight. While
EPA has made limited statements (21,
22) of its view of section 112, the
Administrator has not expressed a
comprehensive interpretation of the
provision as it applies to the regulation
of carcinogens until now.
(5) EDF Petition

Citing concerns over the limited
number of carcinogens listed as -
hazardous air pollutants to date and the
regulatory delays encountered in
controlling vinyl chloride, the
Environmental Defense Fund (EDFJ, in
November 1977 petitioned EPA to adopt
a generic approach for classifying and
regulating carcinogenic air pollutants
under the Clean Air Act (30].

The EDF proposal is patterned on the
classification system proposed by
OSHA and is based on scientific criteria
similar to those articulated by CPSC,
OSHA. and EPA for carcinogenicity
determinations.5 Suspect substances
would be grouped into three categories
(confirmed, probable, possible) based on
the availability evidence of
carcinogenicity. Under the main feature
of the policy suggested by EDF, a

'A comparison of these approaches is presented
in the supplemental statement which follows the
text of the proposed rule.

determination that an air pollutant is a
confirmed carcinogen would trigger the
following responses: (a) immediate
listing as a hazardous air pollutant
under section 112; and (b) proposal and
promulgation of regulations to (1) either
ban the use of the material if a suitable
substitute exists, or to require the
application of emissions or equipment
standards representing best available
control technology- (2) establish a
timetable leading to the reduction of
emissions to zero at both existing and
new sources; and (3) prevent any
increase in emissions from additions to
or replacements of existing facilities.

In March 1978, EPA conducted a
public meeting to receive comments on
the EDF proposal and any other
suggestions regarding the Agency's
regulatory process for the control of
airborne carcinogens (31,32) t One
major presentation made at that meetinj
was by the American Industrial Health
Council (AIHC), advocating the use of a
central board of non-governmental
scientists for evaluating carcinogenicity
and carcinogenic potency of substances
of interest for all federal regulatory
agencies (33). The principles AIHC
recommended for determination of
carcinogenicity differ somewhat from
those proposed by EPA, CPSC, and
OSHA. AIHC also recommended that
standards be set independently for each
substance through a process of
"balancing" predicted cancer incidence,
costs of control and benefit of the
substance regulated. While AIHC gave
examples of alternative balancing
procudures which might be used. it did
not recommed any specific course of
action to EPA for use under section 112.
(6) Need for an Air Carcinogen Policy

The problems associated with the
determination of carcinogenicity, the
large number of potential carcinogens,
and the appropriate level of control of
emitting sources contribute to delays in
decisions to list carcinogenic substances
as hazardous air pollutants as well as to
delays in establishing control
requirements under section 112. Indeed.
EPA has listed only three air pollutants
as carcinogens under section 112 since
1970. Therefore, given the potentially
large number of airborne carcinogens
which may require control, the general
unavailability of epidemiological data
for determining carcinogenicity and
potential risks, the requirements of
section 112 and EPA's experience under
section 112 to date, the Administrator
has concluded that the establishment of

6'Th commonts received at that meeting have
been considered In the formulation of today'
proposal.

a compiehensive and coherent policy
and set of procedures for regulatory
action in dealing with airborne
carcinogens is imperative.

Specifically. publicly-stated, legally
binding policies and regulatory
mechanisms are needed for. (1]
determining the carcinogenicity and
carcinogenic risks of air pollutants for
regulatory purposes: (2] establishing
priorities for evaluating the need for and
accomplishing additional regulatory
action: (3) specifying the degree of
control required in general under section
112 and how that level of control will be
determined in setting individual
standards; and (4) providing more
extensive public involvement in the
Agency's decisionmaking on the
regulation of airborne carcinogens.
Among the benefits of adopting such a
policy, in addition to more expeditious
control of probable carcinogens, are
increased public understanding of and
participation in EPA's actions and the
providing of earlier notice of EPA's
findings and intent to state and local
regulatory authorities and to industries.

I. Discussion of the Proposed Rule

A. Introduction
The provisions of the proposed rule

are stated formally at the end of this
notice. The following sections present
the Agency's rationale for, and describe
the operation of. thp proposed policy.
Certain related issues, including the
detailed legal basis of the proposal, the
consideration of various alternatives,
and a comparisdn with other policies,
are discussed in a supplemental
statement of basis and pfrpose
following the text of the proposed rule.
The Administrator intends to publish a
finding at the time of the promulgation
of this rule stating that the rule is based
on determinations of nationwide scope
and effect. The provisions of section
307(b) of the Act, 42 U.S.C. section
7607(b), will therefore limit judicial
review to the U.S. Court of Appeals for
the District of Columbia Circuit. and
litigation of the issues posed by this rule
will not be available in connection with
subsequent rulemakings in which it is
applied.

Pending final promulgation of the rule,
as it may be modified after public
comment. EPA will generally follow the
proposed policy and procedures in
actions taken in the interim. Such
actions are expected to be listing
decisions or regulatory proposals for
specific substances, so that EPA will be
able to reflect. in final regulatory action
on such substances, any changes made
in the proposed rule after public
comment.

i
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B. Identification and Preliminary
Evaluation of Health Risks

This section describes the principles
and procedures that EPA will use in
identifying potential airborne
carcinogens and in determining whethei
emissions of such substances pose
significant risks to public health. These
principles and procedures address
determinations in three fundamental
areas: (1) the generic determination that
the presence of airborne carcinogens in
relatively low ambient concentrations
warrants regulatory action, (2) the
identification of specific candidate
substances for EPA assessment, and (3)
the assessment of whether such
substances pose significant risks to
public health.

(1) The Need for Concern About
Relatively Low Doses

The Administrator's belief that
ambient concentrations of carcinogens
represent a significant public health risk
warranting regulatory action is based or
the current understanding of the
biological effects of these substances at
low concentrations. Essentially, two
hypotheses exist. The non-threshold
hypothesis assumes that cancer can
result from the interaction of as little as
one molecule of a carcinogen with a
critical receptor in one cell.

The threshold hypothesis, in contrast,
assumes that there is a no-effect dose of
a carcinogen below which induction of
cancer cannot occur. This hypothesis
argues that, at small doses, chemical
carcinogens can be detoxified through
metabolic processes, resulting in some
level of exposure which produces no
carcinogenic response, or that repair
mechanisms or cell death may prevent
the development of cancer from a single
damaged cell.(23)

The public health community has
generally concluded that evidence for
identifiable dose thresholds does not
exist for carcinogens. Under this view,
any exposure to a carcinogenic
substance carries a risk of cancer. A
recent report by the National Academy
of Sciences(24) offers the following
observations in support of this
conclusion:

Consideration of the Dose-Response
Relationship. In considering the possibility of
thresholds for carcinogenesis, it is important
to understand that there is no agent,
chemical, or physical, which induces in man
a form of cancer that does not occur in the
absence of that agent. In other words, when
theare is exposure to a material, we are not
starting at an origin of zero cancers. Nor are
we starting at an origin of zero carcinogenic
agents in our environment. Thus, it is likely
that any carcinogenic agent added to the
environment will act by aparticular

mechanism on a particular cell population
that is already being acted on by the same
mechanism to induce cancers. This reasoning
implies that the only way for a new
carcinogen added to the environment to have
a threshold in its dose-response curve would
be if it were acting by a mechanism entirely
different from that already being experienced
by that tissue.

Examination of Experimental Dose-
Response Curves. The most extensive
information on carcinogenesis both in
experimental animals and in humans is with
ionizing radiation. Although there is evidence
implicating thresholds in some animal
tissues, thresholds have in general not been
established for most tissues. If such
thresholds exist, they occur at sufficiently
low doses that it would require massive,
expensive, and impracticable experiments to
establish them. In view of the common
finding-for example, a linear dose-response
relationship (unaffected by dose-rate--of
cancer induction in animals by high LET
[Linear Energy Transfer] radiation, it is
unlikely that such thresholds exist. Linearity
is not essential to the no-threshold argument
since nonlinear, dose-response relationships
do not necessarily imply the existence of
thresholds...

Heterogeneity of the Population. The
human population in the United States-the
population we are trying to protect-is a
large, diverse, and genetically heterogeneous
group exposed to a variety of toxic agents.
Genetic variability to carcinogenesis is well-
documented (Strong, 1976], ahd it is also
known that individuals who are deficient in
immunological competence (for genetic or
environmental reasons are particularly
susceptiple to some forms of cancer (Cattier,
et al., 1974).

It seems, therefore, that even Ifwe were to
postulate an average threshold for a
particular cancer induced by a particular
agent, we would in practice need a series of
thresholds for different individuals. It would
be extremely difficult, in practice, to establish
a single threshold.

We conclude from these arguments that,
despite all the complexities of chemical
carcinogenesis, thresholds in the dose-
response ielationships do not appear to exist
for direct-acting carcinogens. If they do exist,
they are unlikely to be detected aid, hence,
impossible to use. This means that there can
be no totally "safe" exposure to a particular,
carcinogen. (Emphasis added.

EPA has therefore made a generic
determination that, in view of the
existing state of scientific knowledge,
prudent public health policy requires
that carcinogens be considered for
regulatory purposes to pose some finite
risk of cancer at any exposure level
above zero. The Administrator believes
that this is consistent with the mandate
of section 112 requiring the protection of
public health against air pollutants
which "may reasonably be anticipated"
to cause or contribute to the health
effects of concern, and the application of
an "ample margin of safety" in making
such public health judgments.

(2] Identification and Screening of
Potential Airborne Carcinogens

Potential airborne carcinogens are
now and will continue to be identified
through various EPA programs,
including searches of the scientific
literature, monitoring studies, and
biological assays of substances found In
ambient air and source emissions, as
well as by examining information *
obtained from federal, state, or other
regulatory authorities, private research
groups, and other scientific sources. -
Suspect substances (compounds or
mixtures) identified in this manner will
be screened to provide a rough estimate
of the potential extent of public
exposure resulting from ambient air
emissions. Screening is essential for two
reasons: first, to optimize the use of
Agency resources in view of the growing
number of substances of concern, and
second, to distinguish between those
substances which may, through their
presence in the air, present carcinogenic
risks and those which, although
probably carcinogenic, are not emitted
in quantities sufficient to pose such
risks.

Readily available information will be
collected on the intentional and
inadvertent production of such
substances and their uses, volatility, and
other chemical and physical properties.
Ambient air measurements and previous
scientific assessments will be
considered where available.
Appropriate offices within EPA and
other relevant agencies will be
contacted to determine whether any
regulatory actions, assessments, or
screening activities are underway.

Suspect substances to which the
screening process indicates the public Is
probably exposed through ambient air
will receive further attention to evaluate
the likelihood that they pose significant
carcinogenic risks. Priorities for these
evaluations will be assigned based on
the expected potential for public
exposure to the substances. In some
cases, EPA may determine after
screening that regulatory actions under
other laws administered by EPA or by
other regulatory agencies eliminate the
need for further EPA action under the
Clean Air Act. Otherwise, potential
airborne carcinogens will be evaluated
for the likelihood that they pose
significant risks to public health.

These procedures are already In
operation. As noted above, screening of
over 140 potential airborne carcinogens
has yielded of 40 for which
carcinogenicity determinations and
preliminary exposure assessments are
underway. These determinations ore
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excepted to be largely completed by
December 1979.

(3) Evaluation of Significance of Risk to
Public Health"

The determination of significant
carcinogenic risk will be based on
assessments in two areas: the
probability that the substance is a
human carcinogen, and the extent of
human exposure via the ambient air.

(a) Evaluation of the Probability of
Human Carcinogenicity. The criteria for
evaluating the probability that an
airborne substance presents a
carcinogenic risk to humans are not
unique to the air, but are conceptually
the same as those for substances
present in any exposure medium. It
would thus be inappropriate for EPA to
use a novel set of criteria for airborne
substances alone. Accordingly, in
determining the carcinogenic risk posed
by air pollutants, EPA will use the
criteria specified in general guidelines
adopted by the Agency. The EPA
"Interim Guidelines for Carcinogen Risk
Assessment" ("Interim Guideline")
issued on May 25.1976 (25] outlines the
basic scientific criteria and policy
judgments currently used by EPA in
evaluating evidence regarding suspect
carcinogens. This guidance is
supplemented by the recent release for
comment by the Risk Assessment Work
Group of the Interagency Regulatory
Liaison Group MIRLG] s of a scientific
review of the principles and methods
applicable to the identification and
assessment of human risk from-
carcinogens. (26)

In evaluating the likelihood that a
substance is carcinogenic in humans
under EPA's Interim Guideline and the
IRLG Work Group report, available
information is considered and judgments
con6erning the probability of human
carcinogenicity are made based on the
quality and weight of evidence. The
information principally relevant to such
an evaluation includes epidemiological
and animal or other laboratory studies.

'Today's notice deals only with the carcinogenic
hazards of an air pollutant. A substance may also
be regulated under section 112 due to its non-
carcinogenic health effects, or due to a combination
of carcinogenic and other serious effects. Non-'
carcinogenic effects of ;ubstances being reviewed
as possible airborne carcinogens will also be
evaluated and considered where information on
those effects is available.

I IRLG Agencies include Environmental
Protection Agency. Occupational Safety and Health
Administration. Consumer Product Safety
Comnmission. Food and Drug Administration. and
Foods Safety and Quality Service (U.S. Department
of Agriculturel. The Occupational Safety and Health
Administration. however, did not participate in the
joint issuance of the Risk Assessment Work Group
report.

The available information is
evaluated in light of the following
criteria:

Judgments about the weight of evidence
involve "considerations of the quality and
adequacy of the data and the kinds of
responses induced by the suspect carcinogen.
The best evidence that an agent is a human
carcinogen comes from epidemiological
studies In conjunction with confirmatory
animal tests. Substantial evidence is
provided by animal tests that demonstrate
the induction of malignant tumors in one or
more species including benign tumors that
are generally recognized as early stages of
malinancies. Suggestive evidence includes
the induction of only those non-life-shorting
benign tumors which are generally accepted
as not progressing to malignancy and Indirect
tests of tumorigenic activity, such as
mutagenicity. in vitro cell transformation.
and initiation-promotion skin tests in mice.
Ancillary reasons that bear on judgments
about carcinogenic potential, e.g, evidence
from systematic studies that relate chemical
structure to carcinogenicity. should be
included in the assessment. (25)

This "weight of evidence" evaluation
outlined in the Interim Guideline does
not involve automatic categorization of
carcinogenic probability, but rather
evaluates the nature of the evidence in
each case. Once the evidence has been
weighted, of course, the conclusions
must be useful for regulatory decisions.
For this reason, substances which have
been evaluated will be grouped into
three broad categories (high, moderate,
low) according to the probability of
carcinogenicity. Assignment to a
particular regulatory category will be
made on a case-by-case basis, and will
reflect the strength of the evidence that
the substance in question is a human
carcinogen in comparison with the range
of other substances which have been
evaluated for regulatory action. In
general, substances for which "best" or"substantial evidence" as described
above exists will be considered for
designation as high-probability human
carcinogens for purposes of section 112.
Substances for which oilly "suggestive"
evidence exists will be considered for
designation as moderate-probability
human carcinogens. Substances for
which only "ancillary" evidence exists
will be considered for designation as
low-probability human carcinogens.

EPA recognizes that a range of
scientific uncertainty exists within these
broad evidentiary classes. For example.
a substance which has been found to be
carcinogenic in all animal species and
sexes tested may be more likely to be
carcinogenic in humans than a
substance tested in several species and
found to produce tumors in only one sex
of one species. Although upon
consideration of the relative strength of

evidence it may be concluded that both
substances should be considered high-
probability human carcinogens, the
extent of uncertainty will be considered
on a case-by-case basis.

(b) Preliminary Evaluation of
Ambient Exposure. EPA will also
determine whether a suspect airborne
carcinogen is emitted into or present in
the ambient air in such a way that
significant human exposure results.
While the threshold of significance for
the ambient exposure determination will
be relatively low, some consideration of
exposure levels is appropriate to avoid
initiating regulatory action under the
Clean Air Act for substances such as
"laboratory curiosities" which are very
unlikely to be present in the ambient air
in measureable quantities. This
preliminary exposure evaluation is
designed to make that distinction.

In the preliminary assessment of
ambient exposure, EPA will consider
available data on ambient
concentrations of the substance, the
number and nature of emitting sources,
and the number of people living near the
sources or in areas in which ambient
concentrations have been reported.
Where possible, preliminary estimates
of lifetime individual risks to the
potentially most exposed individuals.
based on estimates of carcinogenic
strength, will also be calculated.

The preliminary exposure assessment
will not be designed to produce the more
detailed information appropriate in
deciding what control measures may be
necessary; that information, including
detailed quantitative assessments of
risk, will also be developed where
possible by EPA. but is not required for
the determination of signiflcant ambient
exposure.

C Initial Responses to Prelimnary
Assessments of Health Risks

The evaluation of the significance of
risk to public health will be used to
identify those substances for which, in
the judgment of the Administrator, there
is sufficient evidence to warrant listing
under section 112 as airborne
carcinogens. For substances which fall
short of meeting the criteria for this
determination. or for which available
information is not sufficient to make a
determination, the proposed policy
provides for alternative responses. The
following paragraphs describe EPA's
specific responses to various possible
evaluations under the proposed rule.

(1) Listing Under Section 112 Significant
Risk

Any subtance judged by the
Administrator to present significant
carcinogenic risks to the public will be
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listed under section 112 as a hazardous_
air pollutant. The finding of significant
carcinogenic risk is based on the
judgment that a substance has a high
probability of human carcinogenicity,
afid'evidence of significant public
exposure via the ambient air from
emissions from one or more categories
of stationary sources.

A high-probability carcinogen may
also be listed under section 112 if a
preliminary quantitative risk assessment
suggests that there is a significant risk to
the potentially most exposed groups as a
result of emissions of the substance.
These preliminary assessments of risk
will be considered as supplemental
evidence that listing is warranted where
the available evidence before the
Administrator is otherwise insufficient
to indicate the existence of a significant
risk. In the judgment of the
Administrator, it would not be prudent
health policy to base a decision not to
list upon a preliminary risk estimate in
the presence of qualitative evidence of
significant human exposure.

The limitation of the role of these
preliminary risk assessments to
supplementay evidence in support of-a
finding of significant risk is-based on the
Administrator's judgment that these
quantitative estimates are too imprecise
and uncertain to use as a factor in
deciding not to list a substance. The
Administrator does believe, however,
that despite their considerable
uncertainty it would be imprudent to
ignore assessments suggesting the
existence of significant risk, especially
in light of the limited direct
consequences of listing. The
Adihiistrator's views concerning the
use of quantitative-risk assessment
-under this proposal are discussed in
greater detail elsewhere in this notice.

The timing of the listing decision for a
given airborne carcinogen will depend
on the nature of the information .
available to the Admiitrator. Initially
available information will often be
adequate to conclude that emissions of
the sustance present a significant risk to
the public. If so, listing would occur
immediately upon that finding.
Sometimes, however, the preliminary
assessments will not provide enough
information to allow the Administrator
to decide if emissions of a substance
present a significant risk, Where that is
the case, further information will be
obtained to allow a determination to be
made. Substances for which exposures'
are potentially substantial will be
assigned highpriority for this further
effort.

The purposes of this "early" listing
approach-are: to increase the priority.of
a substance for further action, to

facilitate the expeditious application of
clearly necessary control measures to
certain sources, to accelerate the
process by which final regulatory
decisions are made, and to provide for
earlier public notice of the Agency's
views and increased public participation
in the regulatory decision-making
process. Paragraphs (a)-and (b) below
describe the immediate consequences of,
listing under the proposed policy.

(a) Listing Where Generic Standards
Are-Applicable. As explained more fully
in a companion advance notice of
proposed rulemaking (ANPR) elsewhere
in today's Federal Register, EPA has
developed a draft set of low-cost and
readily implemented control procedures
and work practices that can be applied
to control emissions from various
categories of sources producing,
consuming, and handling significant
quantities'of a broad class of substances
(volatile organic chemicals) sharing
certain properties. Where substances
listed as carcinogens under section 112
are emitted from source categories to
which these "generic standards" could
apply, the application of the standards
would be proposed immediately upon
listirg.

The draft generic standards published
elsewhere in the notice as an Advance
Notice of Proposed Rulemaking (ANPR]
were developed from information and
efforts of EPA's Synthetic Organic
Chemical Manufacturing Industry
(SOCMI) standards development
program. This program was initiated in -

1976 to gather technical and cost data on
the control of air pollution from organic
chemical manufacturing and to prepare
(1) new source performance standards
(NSPS) for total volatile organic
compound (VOC) emissions, (2) control
techniques guidelines (CTG) for VOC
emissions, and (3) section 112 standards
for specific volatile organic chemical
emissions.

The SOCMI program has focused its
efforts on four kinds of emissibns: (1)
emissions from storage tanks and
transportation vessels, (2) fugitive leaks
and spills of VOC, (3) losses of VOC
from liquidand solid wastes, and (4)
emissions from process vents.
Information-gathering, analysis, and
standards development are at various
stages in these four areas, and the
program's goal is to develop generic
standards in each area. The draft
generic standards in today's ANPR,
dealing with leaks and spills of VOC,
represents the first generic application
of information developed by the SOCMI
program to standards under section 112. -

As further information becomes
available from the program relating to

the other kinds of emissions under
study. EPA intends to develop further
generic standards for use in conjunction
with section 112. EPA would expect to
follow a public pariticpation and
regulatory development process similar
to that of today's ANPR in connection
with the development of additional
generic standards.

The draft generic standards which are
contained in today's ANPR would apply
to a large proportion of the organic
chemical industry, and are based on the
similarity of many operations and
equipment throughout the industry.
Examples of required procedures are the
periodic inspection for and reporting of
fugitive leaks and subsequent repair,
and the painting of storage tanks white
to reduce volatilization of organics.
Since most of the potientially
carcinogenic chemical air pollutants
identified by preliminary surveys to date
have been organic chemicals, these
generic standards would be expected to
apply to the significant sources of most
of the chemical carcinogens which might
be listed.

In general, the applicablility of the
draft generic standards would be
dependent on the characteristics of
source operations and the quantity of
the substance'which is produced or
handled, The application of the draft
generic standards would be proposed
only for sources dealing vyith significant
quantities of the listed substance, and
some "tailoring" of the standards may
be necessary for source categories of
each listed pollutant. Sources currently
meeting the requirements of such
standards would effectively be required
to continue doing so. The purpose of the
immediate proposal of the generic
standards is to ensure that risk
reduction which can quickly and easily
be achieved through the implementation
of clearly appropriate "good
housekeeping" measures is not delayed
by the further assessments and detailed
analyses which will be conducted
before final regulatory decisions are
made.

These initial regulatory requirements
would not be applicable to all airborne
carcinogens, and would not necessarily
represent the degree of control which
may ultimately be required. Because the
draft generic standards currently
address only fugitive emission sources,
further standards will have to be
developed individually to control
process emissions from significant
source categories. As further generic
standards are developed for the
remaining types of emission points and
processes, the extent to which further
control requirements will have to be
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developed and applied on a case-by-
case basis will decrease significantly.

(b) Listing Where Generic Standards
Are Not Applicable While a substantial
majority of the substances which will be
listed under section 112 as airborne
carcinogens are expected to be
chemicals to which generic standards
could apply, there will be other
substances such as inorganics or
radioactive materials emitted from
source categories for which generic
standards have not been developed. In
these cases, listing of a substance will
trigger the assignment of a priority for
the development of final emission
regulations for significant categories of
sources emitting the substance.

(2) Regulation Under Section 111:
Mbderate Probability of Carcinogenicity
and High Exposures

Substances for which the probability
of human carcinogenicity is moderate to
low generally will not be considered for
immediate regulation as carcinogens
under section 112. If analysis suggests
high exposures to a substance of
"moderate.probability," however, the
resulting risk of cancer to the general
population remains of concern. Such a
substance will therefore undergo further
assessment and, unless that assessmet
indicates the substance is a high-
probability carcinogen, will be
considered for interim regulation under
section 111 of the Clean Air Act.

Under section 111, new and existing
sources may be regulated if they cause
or contribute to "air pollution which
may reasonably be anticipated to
endanger public health or welfare."
While a substance of only moderate
probability of carcinogenicity would not
generally "be reasonably anticipated to
result in an increase in mortality or an
increase in serious-irreversible or
incapacitating reversible illness," high
exposures to that substance certainly
mayendanger public health. Such a
substance may therefore be regulated
under section 111.
(3) Further Assessment or Testing'

EPA will conduct, recommend, or
request that others conduct further
biological testing on low or moderate
probability substances. Testing may
include both cancer and other toxicity
assays with priorities based on the
extend of public exposures.

(4) Quantitative Risk Assessments for
Listed Carcinogens

EPA will conduct a quantitative risk
assessment, if possible, for any
substance which has been listed under
section 112 as a carcinogen. While such
quantitative assessments are subject to

considerable uncertainty, the
Administrator believes that they can
provide useful information for two
phases of the proposed policy:
establishing priorities for regulation of
specific source categories of listed
pollutants, and determining the degree
of control required In final emission
standards for those source categories. In
assigning priorities for risk assessments,
consideration will be given to the
likelihood of significant exposures, the
effect of any generic standards
proposed, carcinogenic strength
(potency), and the feasibility of
expeditious control.

(a) Nature of Quantitative Risk
Assessments.Quantitative risk estimates
at ambient concentrations involve an
analysis of the effects of the substance
in high-dose epidemiological or animal
studies, and extrapolation of these high-
dose'results to relevant human exposure
routes at low doses. The mathematical
models used for such extrapolations are
based on observed dose-response
relationships for carcinogens and
assumptions about such relationships as
the dose approaches very low levels or
zero. (23), (25), (26) Examples of such
models are the linear non-threshold
model and the log probit model. (25)
Often, assumptions must be made
regarding the relevance of studies
involving doses given through feeding or
other pathways in extrapolating to
inhalation exposures. Where only
animal studies exist, additional
assumptions must be made concerning
"mouse to man" extrapolations.

The risks to public health from
emissions of a high-probability
carcinogen may be estimated by
combining the dose-response
relationship obtained from this
carcinogenicity strength calculation with
an analysis of the extent of population
exposure to the substance through the
ambient air. Exposure n this context is
a function of both the concentraton of a
substance and the length of time the
concentration is eicountered. A detailed
exposure analysis will estimate likely
exposures for long-term temporal trends,
short-term maximum levels, and
weighted averages for both the total
population exposed and subgroups
whose exposures may be significantly
greater or otherwise different from the
average.

Although ambient monitoring data
will be used whenever possible,
exposure analyses will often be based
on the use of air quality models,
available estimates of emissions from
significant source categories, and
approximations of population
distributions near-the source categories.

Similar models may be used to estimate
exposure through other pathways
ultimately resulting from air emissions.
Detailed air quality models will be used
to estimate the range of pollutant
exposures associated with each major
source category. The air quality models
used will generally permit estimation of
exposures of up to 20 kilometers and
and in some cases 80 kilometers from
individual sources. Population and
growth statistics will be examined to
allow projections to be made of future
exposures. The information collected.
tegether with the existing carcinogenic
strength determinations, will be used to
provide estimates of the degree of risk to
individuals and the range of increased
cancer incidende expected from ambient
air exposures associated with source
categories of the carcinogenic air
pollutant at various possible emissions
levels.

(b) Uncertainties in the assessment of
Risk The assumptions and procedures
discussed above for extrapolation and
for exposure estimates are subject to
considerable uncertainty. Where only
animal data are available to assess the
magnitude of cancer risk to human
populations, the differences in
susceptibility between animal species
and humans, and the need to
extrapolate dose-response data to very
low ambient concentrations, result in
risk estimates that must be regarded
only as rough indications of effect. (25)

Uncertainty in exposure estimates
arises from the use of limited
monitoring, pollutant transport models,
mobility of the exposed population and
other factors. In combining these
exposure estimates with dose-response
extrapolations to provide estimates of
cancer incidence, the total uncertainties
are increased.

The primary model that EPA will use
to estimate carcinogenic risk from
exposure to a particular substance will
be the linear non-threshold dose/
response model. This model has been
chosen in order to avoid understating
the risk calculated from the
extrapolation of the effects osbserved at
high doses to the lower doses
characteristic of ambient exposure. To
the extent possible, the range of
uncertainty in the risks extrapolated
from animal studies to humans and from
high to low doses will be described.

The decision to employ estimates of
carcinogic risks despite their lack of
precision rests on the belief that
although they are subject to
considerable uncertainties, current
analytical models and techniques can.
with due consideration of the
uncertainties, provide useful estimates
of relative carcinogenic strength and of
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the probable general ranges of excess,
cancer incidence and individual risks.
This view has been supported by the
,National Academy of Sciences, (24) the
National Cancer Advisory Board, (27)
and others. (28)
D. Establishment anidReview of,
Emission Standards and Related
Requirements

(1) Introduction
A central issue in developing a policy

for the protection of public health from
carcinogens is the determination of the
extent to which exposures must be
reduced. Given the impossibility of
identifying levels of carcinogens with no
associated risk, some have argued that
no exposure should be tolerated and
that emissions should be ieduced as
expeditiously as practicable to zero.
Others contend that permissible
exposures should be determined by an
unstructured balancing of risks, costs,
and benefits.

A number-of approaches-for
addressing the appropriate level for
control of carcinogens have been
considered or proposed by the federal
regulatory agencies, industrial groups,
environmental organizations, and
6thers. Prominent examples include the
OSHA proposal, the.CPSC policy,9 and
the EDF petition on airborne
carcinogens. A discussion of the
suggested alternatives is presented in
the supplemental statement which
follows the text of the proposed rule.
The following sections describe the
approah proposed by EPA.
(2) The Proposed EPA Approach

The standard-setting policy proposed
today requires, as a minimum, the use of
"best available technology" (BAT) to
corftrol emissions from source categories
presenting significant risks to public
health. The policy would also require
additional controls, as necessary, to
eliminate "unreasonable residual risks"
remaining after the use of best available
technology. This approach is a'
judgmental one, designed to protect the
public health with an ample margih of
safety from risks associated with
exposure to airborne carcinogeis. The
implementing procedure described
below puts prime emphasis on pfiblic
health, consistent with section 112, but
permits consideration of economic
impacts and benefits of the-activity in
setting standards for each source
category. Uncertainties in the
assessments of risks, costs, and
potential benefits, as -well as the
distributional (equity) problems of

9The CPSC interim policy has been rescinded, 44
FR 23821 (April 23.1979).

various situations, would also be
considered in setting standards.

(a) Source Categories Regulated
The first step in establishing

standards and requirements for
pollutants listed under section 112 under
this proposed policy is the -

determination of which categories of
sources emitting the pollutants will be
regulated, and in what order regulations
will be developed.,Although a pollutant
may have been listed because emissions
from a particular source category pose a
significant risk, other source categories
may also emit the pollutant in lesser
amounts. This may occur; for example,
because the sources process very little
of-the substance, because the substance
is present in only trace anlounts in the
sources' raw materials, or because
sources have installed adequate controls
on their own initiative or in response to
other regulatory requirements.

The Administrator will therefore
propose regulations only for those
source categories which may pose
significant risks to-public health. The
determination of whether a source
category emitting a listedpollutant
poses a significant-risk will be made on
essentially the same basis as the listing
decision, except that the more detailed
'exposure analysis and risk assessement
then available will be used in lieu of the
preliminary information used in the
listing decision. As in the listing
decision, the risk assessment will be
used to indicate the existence of a

-significant risk where the exposure
analysis alone is insufficient, but will
not be used as evidence that a
significant risk does-not exist where the
exposureanalysis indicates to the
contrary.

(b) Priorities for Development of
Standards. EPA anticipates that a
substantial number of substances will
be listed as carcinogenic air pollutants
under section 112 in the near future. It is
also likely that many of these
substances will be enjitted in significant
quantities frorh more than one source
category. As a result, EPA will need to
develop emission standards and other
requirements for a large number of
source categories emitting these
substances. At least until generic
standards can be developed for large

- groups of these sources, the resources
that would be necessary to complete
this task immediately far exceed those
available to EPA for this purpose.
Today's proposal therefore provides for
the assignment of priorities to significant
source categories for the development of
these regulations,, through publicly '
stated criteria and announced decisions.

Under today's proposal, source
categories posing significant risks will
be assigned priority status (high,,
medium, or low) for further regulatory
action (beyond generic standards) on
the basis of: (1) the magnitude of
projected total excess cancer Incidence
associated with current and future
source emissions;'(2) magnitude of
cancer risks for the most exposed
individuals; (3) ease of expeditious
standards development and
implementation; and (4) feasibility of
significant improvements in controls. In
addition, significant sources of more
than one carcinogen may be given
,priority over single-pollutant sources,
based on the sum of risks from the
emitted substances.

A high priority will'be assigned, for
example, to a source category
constituting an important problem
requiring immediate attention, or where
risks are somewhat lower but an
appropriate regulatory solution Is both
feasible and readily available. Source
categories assigned medium priority will
generally be those that present lower
risks and will be scheduled for standard
development as.resources become
available. Lower risk source categories
for which the extent of feasible control
may be substantially limited will be
assigned low priority for regulation
development. Assignment to the low
priority category will generally mean
that active development of regulations
will not begin until there is some change
in the factors which led to the
assignment, or until higher priority
actions have been completed.

(c) Regulatory Options Analysis. EPA
will perform detailed analyses to
identify alternative, technologically
feasible control options and the
economic, energy, and environmental
impacts that would result from their
application. Where substitution Is
determinedto be a feasible option, the
benefits of continued use of the
substance or process will be considered.
These analyses will rely primarily on
the procedures and techniques
employed by EPA for developing New
Source Performance Standards under
section 111 of the Act.

The identification of feasible control
options will initially survey the existing
control devices at the sources within a
particular category to determine the best
controls currently in use. The potential
emission points of the listed pollutant at
a particular kind of facility will also be
identified as will possible emissions of
carcinogens other than the specific one
under study. EPA will, in addition,
examine the applicability of available
technologies which are not currently
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used by the industry to control the
pollutant of concern (technology
transfer) but which have been
demonstrated in pilot tests or other
industrial applications. Finally, the
availability and adequacy of substitutes
which would eliminate some or all
emissions of the pollutant will be
assessed.

Once the technologically feasible
control alternatives, which may range
from no further control to- a complete
ban on emissions, have been identified,
the environmental, economic and energy
impacts of these options will be
determined. Considerations in these
impact assessments will include for
each option: the number of plant
closures predicted and the direct impact
on employment and end product prices;
the impact on growth and expansion of
the industry;, the resulting changes in
profitability;, capital availability for
control equipment; the impacts from the
availability of substitute products and
foreign imports; the potential increases
in national energy consumption; and the
impacts on other environmental medial
including increased water pollution and
solid waste disposal. On the basis of
these assessments, one of the control
options identified will be designated as
the "best available technology" for the
control of emissions from the sources in
the category. This level of control will
be that technology, which in the
judgment of the Administrator, is the
most advanced level of control
adequately demonstrated, considering
economic, energy, and environmental
impacts.

The control level designated "best
available technology" may be different
for new and existing facilities in a
category. For practical purposes, this
level-of control for new sources will, as
a minimum, be equivalent to that which
would be selected as the basis for a
New Source Performance Standard
(NSPS) under section IM. The
requirement of "best available
technology" for new sources would
consider "economic feasibility" and
would not preclude new construction.

The selection of BAT for existing
sources may require consideration of the
technological problems associated with
retrofit and related differences in the
economic, energy, and environmental
impacts. In practice, BAT for existing
sources would consider economic
feasibility and would not exceed the
most advanced level of technology that
at least most members of an industry
could afford without plant closures.

(d) Minimum Requirements for
Existing Sources. Final section 112
standards will require existing sources
in any regulated source category, as a

minimum, to limit their emissions to the
levels corresponding to the use of "best
available technology." This requirement
is based on the Administrator's'
judgment that any risks that could be
avoided through the use of these
feasible control measures are
unreasonable. Whether BAT controls
are sufficient to protect public health
will be determined by a subsequent
evaluation of the remaining risks.

(e) Determination of Unreasonable
Residual Risk for Existing Sources.
Following the identification of BAT for
existing sources, the quantitative risk
assessment described earlier will be
used to determine the risks remianing
after the application of BAT to the
source category. If the residual risks are
not judged by the Administrator to be
unreasonable, further controls would
not be required. If, however, there is a
finding of unreasonable residual risk. a
more stringent alternative would be
required. Among the possible
alternatives would be the Immediate
application of more restrictive emission
standards, including those based on
more extensive use of substitutes, and
scheduled or phased reductions
permissible emissions. The alternative
selected would be that necessary, in the
Administrator's judgment, to eliminate
the unreasonable residual risks.

Given the differences in the degree of
certainty in risk estimates, in the
numbers of people exposed. In benefits,
in the distribution of risks and benefits,
in the costs of controls, In the
availability of substitutes, and in other
relevant factors, it Is not possible to
state any precise formula for
determining unreasonable residual risk.
The determination will necessarily be a
matter of judgment for each category
involved. Nevertheless, the process
followed and the various factors
involved can be outlined.

The determination of unreasonable
residual risk will be based primarily on
public health, and will require
protection with an ample margin of
safety. To the extent possible,
quantitative or qualitative estimates of
various factors willoe made for
purposes of comparison. Among these
are: (1) the range of total expected
cancer incidence and other health
effects in the existing and future
exposed populations through the
anticipated operating life of existing
sources; (2) the range of health risks to
the most exposed individuals; (3) readily
identifiable benefits of the substance or
activity;, (4) the economic impacts of
requiring additional control measures;
(5) the distribution of the benefits of the
acitivity versus the risks it causes; and

(6) other posseible health and
environmental effects resulting from the
increased use of substitutes.

(1) The Degree of Control Requiredfor
New Sources. The need to focus
Independently on new sources of
carcinogenic emissions stems
principally from the nature of the threat
posed by airborne carcinogens. Because
of the lag time betweeen exposure to a
carcinogen and onset of the disease, any
assessment of the magnitude of the
problem posed by current exposure
levels is subject to considerable
uncertainty, since the consequences
have not yet become manifest. Decisions
on the appropriate level of control must
take Into account the possibility that the
dimensions of the current problem have
been underestimated.

It also appears likely that the
activities causing current carcinogenic
emssionswill continue to expand, and
that new ones will appear. Since new
emissions would threaten an increased
cancer incidence, it is incumbent upon
the Agency to meet that threat in
advance, especially If that can be done
free of some of the constraints
associated with the reduction of risks
from existing sources.

The policy of developing separate
requirements for new sources is based
on two additional considerations. First,
many of the factors affecting risks can
be controlled to a significant extent
before new construction takes place.
Foremost among these factors is siting:
new sources in heavily populated areas
create much greater cancer risks than
those locating in less populated areas. In
addition, new sources can sometimes
apply control technology more cheaply
and effectively than existing sources,
since new sources: (1) are often larger
and can thus benefit from the economies.
of scale; (2) can engineer the integration
of emission controls from the ground up;
and (3) do not have existing control
equipment which must be dismantled or
scrapped.

Second. given these differences, a
determination of the appropriate control
level for new sources on the basis of
unreasonable residual risk may also
weigh the relevant factors differehtly.
While the focus for existing sources is
primarily the balancing of health risks
against the costs of retrofit controls
beyond BAT, for new sources the
balance can focus more heavily on
siting, the benefits of the activity, and
the possibility of fundamental changes
in the process which would lower
emissions.

For these reasons, the Administrator
proposes to include in this policy a
mechanism dealing specifically with
new sources. Under this mechanism,
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described in more detail below, the
standards applicable to new and
modified sources would be determined
on a case-by-case basis, and would
consist of either (a) a presumptive
emission standard. (b) the best available
technology standard, or (c) an
alternative standard. Regulations
concerning procedures for the approval
of construction or modification under
section 112 standards (40 CFR 61.07)
would be amended to reflect the
requirements of the proposed policy, if-it
is adopted.

The Administrator recognizes thatithe
mechanism proposed here is somewhat'
complex. After extensive consideration,
however, this procedure appears to be
the approach most likely to satisfy the
policy and practical needs described
above, within the constraints imposed
by section 112. The Administrator
actively solicits comment on the
procedure, and particularly on possible
alternative means to achieve the same
objectives.

(1] Presumptive Emission Standards
EPA will prescribe a presuniptive

national emission standard for each
regulated source category. This standard
will prescribe a maximum emission rate
and will be based solely on potential
health effects. The presumptive
standard will be designed.to preclude
the existence of significant risks under
projected worst case assumptions of
plant size and emissions, surrounding
population density and distribution, and
meteorology. Any proposed new source
which would meet this limit would be
certified for construction under section
112(c) (1)(A) without further,
demonstration or analysis.
(2) Waiver to Best Available Technology

Any new source meeting Risk
Avoidance Criteria (described below)
specified for each regulated. source
category will be granted an automatic
waiver of the applicable presumptive
emission standard, and will instead be
required to meet the best available
technology standard. Risk Avoidance
Criteria will be designed to recognize
actual conditions more favorable than
the worst case assumptions used as the

-basis for the presdmptive emission I
ptandard. Waivers will be granted, upon
application of the source during the
certification process, where, as a result
of those different conditions, emissions
greater than the level of the presumptive
emission standard would not result in
risks greater than those associated with
the presumptive emission standard. The
criteria to be met, in general form, are:

(a)(1) Population density and
distribution around the proposed site at

the sources's proposed emission rate are
within limits specified by EPA. These
limits will be set to allow carefully-sited
sources, whose emissions using best
available technology under specified
siting conditions would not result in
significant risks, to receive automatic .
waivers; and ,

(2) The proposed source is not within
a specified distance of a source of
carcinogens regulated under sectioff 112;
or

(b) An" offset against new emissions
can be obtained either internally
(existing sources seeking'to expand) or
from existing sources of carcinogens
regulated under- section 112 within a
specified distance. This criterion-is
intended to allow automatic waivers to
best available technology where
exposure to people already at risk from
recognized carcinogenic emissions
would not increase as a result.

(3) Establishment of Alternative
Standard

Any proposed source unabld to
qualify for an automatic waiver to best
-&vailable technology would be eligible
to apply to EPA for the establishment of
an alternative standard applicable to
that source- The alternative standard,
would be based on the avoidance of
unreasonable residual risk after the use
of best available technology, and may
range from the presumptive emission
staridard to best available technology.
In establishing an alternative standard,
the Administrator would generally
consider the same factors as in an
unreasonable residual risk
determination for existing sources. The
relevant factors include:

(a) the range of total expected cancer
incidence and other serious health
effects associated with emissions of the
source throughout its anticipated
operating life;

(b) the range of health risks to the
most exposed individuals from the
source's emissions;

(c) existing risks to the affected
population from emissions of the listed'
pollutant and other carcinogenic air
pollutants;

_(d) readily identifiable benefits of the
substances or the activity producing the
risk; ,

(e) the economic and technological
feasibility of further control measures;

(f) the distribution of the benefits of
the activity versus the distribution of
risks;

(g) other possible health effects
resulting from the use of substitutes for
the substance or activity; and

(h) the extent to which possible
emissiofls offsets may be obtained.

(3a) Summary of the Legal Basis for
Proposed EPA Standard-Setting
Approach

As noted earlier, EPA has experienced
considerable difficulty in interpreting
and applying the requirement of "an
ample margin of safety to protect the
public health" in setting standards for
carcinogenic air pollutants under section
112 of the Clean Air Act. The factual
aspects of the problem are first, as
explained above, that airborne
carcinogens appear to have no
identifiable thresholds (minimum
exposure levels) for adverse health
effects; second, that in many cases the
individual risks they present at ambient
concentrations may be extremely small:
and third, that total elimination of those
risks could require the closure of some
of the fiation's basic industries. The
corresponding problem of legal
interpretation is that Congress does not
appear to have addressed this situation
when enacting section 112.

For the reasons discussed in more
detail in the supplemental statement of
basis and purpose following this notice,
the Administrator has concluded that
although it is possible to reatd section
112 as requiring regulation designed to
protect health absolutely, Congress has
not expressed any clear intention to
require the total elimination of risks
posed by carcinogenic air pollutants.
The Administrator therefore believes
that, in light of the legislative history of
section 112 and of the Act as a whole,
the most reasonable interpretation of
that section requires him to focus
principally on health protection In
regulating airborne carcinogens but does
not require the total elimination of risks
from such substances. Consequently, it
is the Administrator's judgment that
standards set under the policy proposed
today will protect the public health with
an ample margin of safety. These
conclusions are reinforced by the
likelihood that Congress would have
provided much clearer guidance had It
intended the drastic results that would
flow from a requirement to eliminate
totally all risks from airborne
carcinogens.

(4) Public Notification, and Involvement
(a] Screening, Identification, and

Assessnent. The results of the
preliminary screening process,
determinations of carcinogenicity,
preliminary -exposure analyses, and
decisions on listing, proposal of generic
regulations, and further analysis and
testing will be published in the Federal
Register. This notification will serve to
advise the public, state and local
agencies, and industry of the potential
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hazards associated with -the substances
examined, will indicate which
substances are receiving further
attention, and willrequest the
involvement of interested parties.

(b) Listing, Quantitative Risk
Assessm.,ents, and Determination of
Regu.atory Priorities. The development
of regulations is a time-consuming
process. While the use of generic
standards and the initial focus on
regulating the most significant sources
first will accelerate the process of
reducing risks to public health, it is
likely that regulation of medium and
lower-priority sources will not be
completed for a number of years. To
insure that the public, industry, and the
states are aware of the status of federal
regulatory efforts, the results of risk
assessments and priority determinations
willbe published in theYEederal
Register. These notices will include
decisions and recommended actions on
all substances under review.

(c) Proposal and Promulgation of
Standards. Upon the proposal of generic
or final regulations for source categories
of listed airborne carcinogens, EPA will
hold public hearings-and solicit written
comments on the proposed rulemaking.
Records of such hearings and comments
received will be made available for
public inspection through the
maintenance of public dockets.

(5] Preparation of Regulatory Analyses
This proposal is classified as a major

regulation under EPA's final report
implementing Executive Order 12044
"Improving Government Regulations"
(44 FR 30988) in that it addresses a
"major health or ecological problem."
The Executive -Order requires that a
regulatory analysis of potential
economic impacts be prepared for major
regulations meeting certain criteria. The
criteria are, inbrief: 1] additional costs
of compliance totalling $100 million; 2]
additional costs of production exceeding
5 percent of the sellingprice of the
product; -or 3] the Administrator requests
such an analysis.

The procedures outlined in the
proposed rule are intended to-guide'the
Agency in the identification and control
of airborne carcinogens under the
principal authority of section 112 of the
Clean Air Act. The policy does not
impose regulatory requirements on any
emission source and, therefore, doesnot
meet either of the economic criteria for
preparing a regulatory analysis. The
purpose of the policy isto -establish a
framework for EPA decisions including
the conduct of economic and risk
analyses of subsequent regulatory
actions. To attempt to quantify the
impact of futurexegulations-requiring

unidentified controls on unknown
source categories of, as yet, unnamed
pollutants would not, inthe judgment of
the Administrator, be a meaningful
exercise.

While an economic analysis is not
considered appropriate for this proposed
procedural rate, EPA has considered
possible regulatory alternatives. A
discussion of relevant issues is
presented in the supplemental statement
of basis and purpose which follows the
text of the proposed rule.
(6) Periodic Review

At intervals of no more than five
years, regulations promulgated for each
source category of airborne carcinogens
will be reviewed for possible
modification, based on recent
technological developments and any
new health effects information
available. This will provide an
opportunity to consider the tightening of
standards for existing-sources to reflect
new technology, and the application of
innovative technologies fornew sources.
At the conclusion of each review,
standards will be revised to reflect more
stringent control requirements, or the
existing standards may be eaffirmed, as
appropriate.
(Sections 111, 112, and 301(a) of the Clean Air
Act, as amended, 42 U.S.C. sections 7411,
7412, and 7601(a).)

Dated- August 22,1979.
Douglas L Costle,
Administrator.

The Administrator proposes to add
the following rule as Appendix C to Part
61 of Title 40 of the Code of Federal
Regulations:
Appendix C-Policyand Procedures for
Identifying, Assessing, and Regulating
Airborne Substances Posing a Risk of Cancer
1. Introduction
A. Scope of Rule

This rule specifies the policies used by EPA
in the regulation of'stationary sources of
potentially carcinogenic air pollutants under
relevant Clean Air Act authorities.
principally section 112. The rule does not
affect regulation of non.carcinogenic
hazardous substances under section 11230 or
supplemental regulation of airborne
carcinogens under other Agency authorities
where applicable.
B. Statement of General Policy

(1) TheEPA policy for regulation of sources
emitting airbotne carcinogens under section
112 of the Clean AirAct is to protect the

'0A substance may also be regulated under
section 112 due to its non-carcinogenic health
effects, or due to a combination of carcinogenic and
other serious effects. Non-carclnogenic effects of
substances being reviewed as possible airborne
carcinogens will also be evaluated and considered
where information on these effects is available.

public health -with an ample-margin of safety.
This protection will be -achieved by requiring
the elimination of unreasonable residual risks
from existing sources as quickly as possible.
and by preventing the development of such
risks from-new sources.

(2) The presence of "unreasonable residual
risks" to an affected population will be
determined independently for each category
ofsources regulated.,Primary emphasis in
this determination willbe on-thelevel of risk
remaining after the installation of the "best
available technology" for the control of
emissions from sources in the category. In
evaluating this risk, consideration will be
given to-the benefits ronferred by the
substance or activity, the distribution of
those benefits versus the distribution of the
risks presented by the substance jr activity,
the availability of substitutes, the-cost of
further control of the substance or source
category, and the proposed siting of new
sources.

IL Preliminary Assessment of Health Risks

A. Identification of Candidate Substances
Potential airborne carcinogens (candidate

substances) will be identified through EPA
programs, including searches of the scientific
literature. moitoring studies, and biological
assays of substances found in the ambient air
and source emissions, as well as by
examining information obtained from federal,
state, or other public testing or regulatory
authorites. private research groups, and other
scientific sources.

B. Screenin3

Candidate substances will be screened to
determine the potential extent of exposure of
the public through air emissions.

(1) Screening of candidate substances will
consist of an analysis of readily available
information on their production, uses,
properties, air concentrations, and of other
Indices useful in assessing the potential for
public exposure. EPA will also ascertain
whether any other regulatory efforts are in
progress with respect to-these substances.

(2 Substances which the identification and
screening process indicates (a) may be
carcinogenic and (b) the public probably is
exposed to via the ambient air will be
evaluated to determine whether they pose a
significant carcinogenic risk to the public.
Substances with the greatest apparent
potential for public exposure will be given
highest priority for this further examination.

C Pediminary Evaluation of Risk
The preliminary m-luation of the risks

posed by a candidate substancewill consist
primarily of an evaluation of the probability
that It is a human carcinogen and-a
preliminary evaluation of-the extent of
ambient exposure.

(1) Evaluation ofhe Pobability of Huzzn
Carcinogenicity. Evaluation of the-probability
that a substance is a human carcinogen will
be performed using criteria adopted by EPA
for such determinations. These currently
applicable criteria are summarized in the
Interim Guidelines for Carcinogen Risk
Assessment (41 FR 21404; May 25.1976).
Using these criteria, the weight and quality of
evidence of human carcinogenicity for
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candidate substances will be assessed. Based -imilarities among industrial-processes, will
on such assessments, including comparison be "tailored".as necessary to fit the source
with other substances which have been, categories for which they are proposed.
evaluated for regulatory action, a judgment of
the probability that a substance is a human " UModerate-Probability and Low-Probability
carcinogen for regulatory purposes will be Carcinogens,
made roughly as follows: EPA will recommend or require further

(a) High Probability of Human biological testing of substances initially
Carcinogenicity--Substances for which judged to have'a moderate or low-probability
"best" or "substantial" evidence exists from of being human carcinogens. Priorities for -
epidemiological and/or at least one testing will be based on the extent of public
mammalian study. exposure. Moderate-probabil.ity substances

(b) Moderate Probability of Human , for which public exposures appear to be high
Carcinogenicity-Substances for which will be considered for regulation under
"suggestive" evidence exists from section 111 of the Clean Air Act.
epidemiological, animal, or "short-term" D. Quantitafive-Risk Assessments
studies.

(c) Low Probability of Human , Quantitative risk assessments on all high-
Carcinogenicity-Substances for which only probability carcinogens will be performed, if
"ancillary" evidence exists, such as from possible. These assessments will be
structural correlations, or for which undertaken based on priorities designed to
epidemiological or animal results-are judged produce action most quickly on the most
to indicate low probability. serious problems pending at any given time.

(2) Preliminary Evaluation of Ambient The results of these assessments will be used
Exposure. EPA will also conduct preliminarj in the assignment of priorities for further
evaluations to determine whether source regulation ahd in the evaluation of residual
emissions of high-probability carcinogens, risks. ' ! ...
exist which cause or contribute to air (1) The risk assessments will examine:
pollution posing significant carcinogenic risks (a) detailed information on emission
to the public. Among the factors that this - sources of the pollutants, the sources' control
evaluation may take into account are the- status and total emissions, measured and
number and types ofsourses emitting the predicted armbient concentrations of the
substances in areas where people may be pollutants, andthe production levels and
exposed, the volume of their emissions, any uses of the substances;
ambient concentrations which may have (b) distribution of the population around
been reported, and the number bf people " sources in specific sources categories;
living near emitting sources or in- the vicinity . (c) estimated duration and magnitude of
of ambient measurement sites. Where _exposures of the affected population and the
available, estimates of carcinogenic strength most exposed individuals;
maybe used to compute preliminary (d) estimated carcinogenic strength
quantitative estimates of lifetime individual - (potency) of th& substances;
risks to the potentially most exposed (e) estimated range of expected cancer
individuals, incidence for the total population and

III. Initial Responses to Preliminary
Assessment of Health Risks

A. Listing
, Substances judged by the Administrator to

present significant carcinogenic risks to the
public will be listed under section 112 as
hazardous air pollutants. A substance will be
judged to present a significant carcinogenic
risk if (1) it is judged by the Administrator to
have a high'probability of being a human
carcinogen, and (2) there is evidence of
significant public exposure via the ambient
air from emissions from one or more
categories'of stationary sources. Where th'e
available evidence is otherwise insufficient
to indicate the existence of a significant risk.
a high-probability carcinogen also will be
'listed under section 112 if a preliminary
quantitative risk estimate suggests that a
significant risk to the potentially most
exposed groups exists. Where emissions or
exposure data Indicate the existence of a
significant risk, quantitative risk estimates
will not be considered evidence to the
contrary.,

B. Generic Standards

Upon the listing of a substance, previously-
developed generic standards will be
proposed for source categories of that
substance to which they could apply. Generi-
standards developed based on the

individual risks for the most exposed
individuals it various possible emission
levels;

(1) other serious health effects of the
substances; and

( (g) projected population grow.th around
existing -sources.

(2) The criteria to be considered in
assigning priorities for quantitative risk
assessments include, in usual order of
importance:

(a) probable extent of exposure of the
public through air emissions;

(b) estimated carcinogenic strength:
(c) the effect of afiy generic standards

proposed; and
(d) the feasibility of expeditious control
(3) The results of detailed risk assessments

and determinations resulting from the
assessments will be published in the Federal
Register and public comments will be
solicited.

IV. Establishment and Review of Standards

and Requirements

A. Source Categories Regulated

Emission standards in addition to generic
standards will be proposed for any source
category whose emissions present a
significant risk to public health. Such
standards and other requirements will be
determined independently for each regulated
source category. A source category emitting a

listed pollutant will be found to pose a
significant risk if there is evidence, from the
detailed exposure tinalysis, that Its emissions
result in significant public exposure to the
pollutant via the ambient air. Significant risk
also will be found in the absenceof such
evidence, if adetailed risk assessment
suggests that such a risk to the most exposed
individuals or to the population exists. If
emissions or exposure data indicate the
existence of a significant risk , the
quantitative risk assessment will not be
considered as evidence to the contrary.

B. Priorities for Further Regulation
Further standards and requirements for

regulated source categories will be developed
according to the priority assigned to those ,
source categories. Source categories will be
assigned high, medium, or low priority based
on the following criteria:

(1) magnitude of the total expected and
upper bound cancer incidence associated
with exposure to all carcinogens emitted by
the source category;,
, (2) degree of risk to the most exposed
individuals;

(3) ease of expeditious development and
implementation of standards: and

(4) feasibility of significant Improvements
in controls.

C. Regulatory Options Analysis
EPA will conduct a regulatory'options

analysis'to support decisions on further
required control measures,

(1) The analysis will Identify
technologically feasible control alternatives,
their economic, energy, arid ervironmental
impacts, and, in the case of substitutes, the
benefits of continued use of' the substance or.
process. -

(2) The analysis will also designate levels
of control considered "best avAilable
technology" for new and for existing sources
in a category. The control level designated
"best available technology" may be different
for new and existing facilities in a category.

(a) For new sources. "best available
technology" is that technolpgy which, In the
judgment of the Administrator, Is the most
advanced level of controls adequately
demonstrated, considering economic, energy,
and environmental impacts.

(b) For existing sources, "best available
technology" is thattecfinology which, In the
judgment of the Administrator, Is the most
advanced level of controls adequately
demonstrated, considering economic, energy,
environmental impacts, and the technological
problems associated with retrofit.

D. Requirements for Existling Sources
(1) Existing sources in a regulated source

category will be required, as a minimum, to
limit their emissions to the levels
corresponding to the use of "best available
technology".

(2) Existing sources in a regulated source
category also will be required to limit their
emissions in whatever additional amount Is
necessary, In the Administrator's judgment,
to eliminate unreasonable residual risks to
public health associated with those
emissions.

(3) The principal emphasis in determining
the level of additional control required to
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eliminate unreasonable residual risk from an
existing-source category will -be on public
health. Factors which-maybe consideredin
this judgment include:

(a) therange of total, expected cancer
incidence and other-serious health-effects in
the-existing and -future populations exposed,
for the anticipated operating life of existing
sources in the category;

(b) the range of-health risks:to the most
exposed individuals;

[c readily identifiable benefits of the
substance or activity producing the risk;

[d) the-economic effects'(expecially plant
closures) of requiring additional control
measures;
le) the distribution.-of the'benefits of the

activity versus the distribution of its risks;
and

(f) other possible health effects resulting
from theincreased useof substitutes.

E.JequirementsforNew (Including
Modified)Sources

:(1) Except as providedbelow, new sources
in a regulated source category will be
required to meet a presumptive national
emission standard designed'to precludetthe
existence -of significant -risks under projected
worst case assumptions-of plant size and
emissions, surroundingpopdlation density
and distribution. -and meteorology.

(2) Any proposedumew source-which shows,
in the certification process:required by
sectionl.12(c)(1)(AJ, that It meets the
requirements of the Risk Avoidance-Criteria
(described below) applicable to that source
category-will automatically be permitted'to
meet the applicable best available technology
standard instead of the applicable
presumptive national -nission standard. The
specific terms of Risk Avoidance Criteria will.
be-prescribed separately Tor each-source
category.

The criteria -will generally require that
either:

(a)(1) Population density~and distribution
around the proposed site at the source's
proposed emissionxate are within limits
specified byEPA, and

(2) The proposed source is not within-a
specified distance -of a source of carcinogens
regulated under section 1a2;:or

(b)jAiioffset against new emissions canibe
obtained eitherinternally.(existing sources
seeking-to 3expand) or'from -xisting sources
ofxarcinogens regulatedaundersection112
within aspecifiedrdistance. -

(3) Any -proposed newsource which is
unable to _qualifyfor the automatic waiver-to
best available lechnology described-in
paragraph (2) may apply for-the
establishment of an alternative standard
applicableto the proposedsource aspart of
the certification process required under -
section 112(c}[1](A). The-Administrator -will
establish-an alternative standardior that
source at the best-available technology
standard or-at-whatevermore.tringent level
of control is necessary. in his/her judgment.
to preient the-existenceofman unreasondble
residuaLrisk -associated With emissions Trom
the-proposed source.Factors whichxnmaybe
considered in this Judgment include:

(a) the-ringe-of total expected cancer
incidence-andother serious health effects

associated with emissions of the source
throughout its anticipated operatinglife;

:(b) the range of health-risks to the most
exposed individuals fromthe source's
emissions;

(c) existing risks to the affected population
from emissions of the listed pollutant and
other carcinogenic air pollutants:

(d) readily identifiable benefits of the
substance or the activityproducingthe risk;

(e) the economic unSI technological
feasibility of control measures more stringent
than BAT:

[f) the distribution of-the benefits of the
activity versus the distribution of its risks;

,[g) other possible'healtheffects resulting
from the use of substitutes for the substance
or activity; and

(h) the extent to which possible emission
offsets have been obtained.

F. Reriew of Standards and Requiraments
Regulations promulgated for each source

category of airborne carcinogens will be
reviewed and,-if appropriate.-revised at
intervals of no more than -fie years.
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[Note.-This Supplemental Statement will
not appear in the Code of Federal
-Regulations.]

Policy and Procedures for Identifying,
Assessing, and Regulating Airborne
Substances Posing a Risk of Cancer

Supplemental Statement of Basis and
Purpose

This document is intended as an
eliboration of three aspects of the basis and
purpose of EPA's proposed rule for the
regulation of airborne carcinogens. It should
be read in conjunction with the preamble to
the Notice of Proposed Rulemaking for this
action, which it supplements. The three
aspects of the background of the proposal
which are discussed in this supplement are:
(1) a comparison of theEPA proposal with
recent proposals of other Federal agencies for
regulating carcinogens; (2) various regulatory.
approaches considered by the Administrator
in formulating the proposed rule: and (3) a
fuller explanation of the underlying view of
the meaning and intent of section 112 of the
Clean Air Act which led the Administrator to
choose the standard-setting approach
actually proposed.

1. Comparison With Other Proposals

The policies and regulatory approaches
reflected in EPA's proposed rule are similar
in many important respects to those
contained in recent proposals by the
Occupational Safety and Health
Administration (OSHA) (1) and the Consumer
Product Safety Commission (CPSC) (2). There
are also a number of similarities to proposals
made to EPA and other agencies by the
Environmental Defense Fund (EDF) (3) and to

some extent by the American Industrial
Health Council'(AIHC) (4). The most
important similarities and differences among
the various proposals are described below.

The critical areas for comparison of the
various proposals are: (1) the scientific
criteria underlying determinations of
carcinogenicity for regulatory purposes;' (2)
the use of those criteria in automatic
classification systems; (3) the regulatory,
response to determinations of
carcinogenicity; and (4) the role of
quantitative risk assessments.

A. Carcinogenicity Criteria
The scientific criteria for determination of

carcinogenicity under the OSHA, CPSC, and
EDF proposals are similar to the EPA Interim
Guideline for Carcinogen Risk Assessment
(5). All accept epidemiology as best evidence
but presume human cancer risk as a result of
animal data alone. All accept the principle
that there is no safe level of exposure to
carcinogenic substances. Differences
between the EPA and OSHA criteria are
discussed in some detail in the EPA
testimony at the OSHA hearing. The major
difference is that EPA may consider the
results of a single well-conducted animal
study as sufficient to classify a substance a
high probability carcinogen, while the OSHA
proposal requires replication ofquch a study
or a second "postive" study in a different

species. EPA feels that such a requirement is
scientifically'unnecessary where the original
study is of sufficient quality and could result
in unnecessarily long delays while retesting
takes place.

Although the general scientific principles
are similar, the. OSHA and CPSC statements
are considerably more specific on a number
of points than are the EPA guidelines. EPA
believes that greater specificity and
agreement among the agencies are desirable,
where possible, and has joined with the
Occupational Safety and Health
Adiministration (OSHA), Consumer Product
Safety Commission (CPSC), Food and Drug
Administration (FDA), and Food Safety and
Quality Service (FSQS) in the Interagency
Regulatory Liaison Group (IRLG) for the
purpose of developing a uniform scientific
basis for determining the probability that a
substance is carcinogenic. The IRLG has
recently published a document dealing with
these issues (6). Once the document becomes
final, the rule proposed today will be
amended if necessary and those principles
willbe used by EPA in regulating airborne
carcinogens under section 112.

There are a number of differences between -
the methods recommended by AIHC for
carcinogenicity determinations and EPA's
Interim Guideline. In particular, AIHC
suggests that greater weight be given to
negative epidemiological studies; that single-
species animal studies are insufficient to
make a presumption of human
carcinogenicity; and that short-term test
results are unsuitable for use in regulatory
decisions.

EPA feels that while "negative'
epidemiological evidence can sometimes
provide upper bounds on possible risks,
epidemiology is normally not a sensitive
enough tool to provide proof that a substance

which is carcinogenic in animals Is not
carcinogenic ih humans. EPA considers well.
conducted single species tests and single
tests results substantial evidence of
carcinogenicity. Such tests are widely used In
industry and government laboratories, In
light of the available evidence, delaying the
implementation of controls for three or more
years while confirmatory tests are conducted
would not be a prudent policy. The Agency
feels that existing experience with short-term
tests is sufficient to suggest including results
along with other evidence in deciding the
likelihood of carcinogenicity. In summary,
EPA feels that, given the available scientific
evidence, protection of public health requires
the use of the criteria outlined In the Interim
Guideline.

The AIHC also recommends establishment
of a nine-member panel td evaluate and
classify carcinogens for all Federal agencies,
suggesting that identification and
classification of carcinogens is too Important
and too complicated to be left to government
regulators alone. EPA believes, however, ihat
there would be little advantage to this
approach. Agreement among the IRLG
agencies should make It unlikely that those
Federal agencies would reach Inconsistent
conclusions about a substance's
carcinogenicity. Having a single group-
whether it be one agency or an outside group
of scientists--perform these evaluations
would only add another layer of review,
which could create serious problems, Among
other things, establishing priorities that
would accomodate the needs of all affected
.agencies with their many different regulatory
responsibilities and deadlines would be
complex and'resource-Intensive. In addition,
if an outside group of scientists were used to
evaluate cancer risks, the scientists might be
reluctant to take positlonson substances for
which data aie not definitive, This would
conflict with the agencies' obligation to act
upon the best available Information rather
than to await definitive evidence. Finally, It
should also be noted that current EPA
procedures nclud6 an evaluation of
carcinogenicity determinations and risk
assessments by the EPA Science Advisory
Board, a review panel consisting of scientists
from outside of the Federal government,

The AIHC makes no clear recommendation
on techniques to be used in evaluating excess
cancer incidence other than to recommend
that carcinogen strength and cancer risks be
evaluated as part of the regulatory process.
As EPA's proposal Indicates, the Agency
agrees that carcinogenic strength and risk
should play a role In that process.

B. Classification Systems
In testimony at the OSHA hearings, EPA

articulated its reservations about the use of
rigid, fixed criteria and aut6matic '
classification schemes. EPA is concerned ,
that, since each determination is to some
extent unique, rigid classification schemes
may not provide enough room for the use of
informed scientific judgment in making
'carcinogenicity determinations. Examples of
the Agency's concerns are discussed in the
EPA testimony (7). EPA, therefore, prefers to
continue to use a "weight of evidende"
approach which allows the use of informed
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scientific and policy judgments in evaluating
test results.

C. Response to Determinations of
Carcinogenicity

Under the policy proposed by OSHA (upon.
which the EDF petition is modeled),
substances classified as "confirmed
carcinogens" would be automatically
regulated through an immediate emergency
temporary standard including exposure
limits, monitoring, and work practices.
Within six months, a permanent standard
would be proposed to: (1) effectively ban the
substance if a suitable substitute were
available and (2] require exposures to be
reduced to lowest feasible level through
technological means.

The approach published by the CPSC
establishes procedures for identification and
classification of carcinogens based on
scientific criteria and categories similar to
those proposed by OSHA. A major difference
between the CPSC and OSHA approaches is
that if a substance is identified as a
confirmed carcinogen ("Category A"), CPSC
would not automatically propose a particular
regulatory action. Instead action would be
taken on a case-by-case basis, after a study
of relevant factors.

EPA believes that the appropriate
regulatory response following the listing of an
airborne carcinogen under section 112 must
take ihto consideration more than a
determination of carcinogenicity. Given the
large number of potential airborne
carcinogens, some means of establishing
priorities for regulating those substances
posing the greatest public health risks is
necessary to ensure that available Agency
resources are used to the greatest effect. The
set of initial regulatory responses in the
proposed EPA rule is designed to accomplish
that by accelerating the process of listing and
initial regulation, and by enabling the Agency
to address the most significant sources and
substances first.

The CPSC policy also recognizes the need
for such procedures. The system for setting
priorities for assessment proposed by EPA is
conceptually similar to that adopted by CPSC
for establishing priorities for staff evaluation
and Commission appraisal of consumer
products containing carcinogens.

The OSHA and EDF proposals do not
contain explicit procedures for the
establishment of priorities after
carcinogenicity determinations. Those
proposals would entail a fairly rigid schedule
of regulatory responses to notification or
discovery of potentialcarcinogenicity. After
carcinogenicity determinations, both the
OSHA and EDF schemes would require
automatic responses without explicit
consideration of risks or other indices of
relative priority.

One element of the OSHA proposal is the
immediate imposition of an emergency
temporary standard. The response is
somewhat analogous to the "generic
standards" element of today's proposal. Like
OSHA, EPA believes that there is no reason
to permit the continued exposure to risks
which could be prevented by the use of
clearly feasible control measures. EPA views
the implementation of such measures as a

high priority matter, especially since the
application of pre-existing generic standards
to specific sources will not divert significant
Agency resources from other control efforts.

EPA also believes, however, that a system
for establishing priorities for further
regulatory actions is necessary In effectively
implementing section 112. The Agency does
not believe that a full system of automatic
responses, such as that proposed by OSHA.
would be feasible for use under section 112.
both because of the large number of airborne
carcinogens likely to be encountered and
because of the differences in the statutory
and practical tasks EPA must perform,

D. Role of Quantitative Risk Assessment
It is not celar what role, If any, quantitative

risk estimates would play in the approach
OSHA intends to employ. As noted earlier,
EPA believes that. while cancer risk
estimation is an imprecise endeavor
inolving many uncertainties, such estimation
can provide a rough measure of the
magnitude of carcinogenic risk posed by a
substance. EPA believes that consideration of
such estimates in establishing regulatory
priorities and in determining the degree of
additional control required beyond BAT Is
both useful and appropriate under section
112. This is particularly true In the
Administrator's view with respect to
exposures to carcinogens In the ambient
environment, which, in contrast to
occupational exposures, can often be very
low and Involve large populations. Like
OSHA. however, EPA does not view these
estimates as required for the decision that a
particular substance being emitted into the
air should be regulated as a hazardous
pollutant, once a determination of probable
carcinogenicity and significant exposure has
been made.

IL Various Regulatory Approaches
Considered

A central issue in developing a policy for
the protection of public health from
carcinogens is the determination of the extent
to which exposures must be reduced. Given
the impossibility of Identifying levels of
carcinogens with no associated risk. some
have argued that no exposure should be
tolerated and that emissions should be
reduced as expeditiously as practical to zero.
Others contend, on the contrary, that
permissible exposures should be determined
by an unstructured balancing of risks, costs,
and benefits.

A number of approaches for addressing
this problem have been considered or
proposed by the Federal regulatory agencies.
industrial groups, environmental
organizations, and others. Prominent
examples include the OSHA proposal 1. the
CPSC policy (2), and the EDF petition (3] on
airborne carcinogens. This section discusses
various suggested possibilities that have been
considered by EPA, as well as the approach
proposed today.

The possibile approaches and schemes
suggested fall into essentially four groups:
zero-oriented approaches: predetermined
decision rules: special approaches for new
sources and judgmental approaches. The
charcteristics of these approaches are

discussed below in terms of their possible
usefulness in regulating carcinogens under
section 112 of the Clean Air Act.

A. Zero-OrientedApproaches
As discussed above, the lack of identifiable

health effects exposure thresholds for
carcinogens suggests that exposure to even
minute amounts of such substances poses
some finite risk. and that repeated exposures
increase the risk. This has led to the
proposition that for public health purposes,
no level of exposure to carcinogens can be
considered absolutely "safe." In particular
because section 112 emission standards must
protect the public health with an ample"
margin of safety, it has been argued that
those standards must therefore eliminate risk
completely.

The Administrator believes that his goal in
administering section 112 must be to reduce
exposures to carcinogens to the maximum
extent possible. While this implies at least a
theoretical goal of zero emissions of these
substances, the immediate imposition of zero-
emission requirements would lead to the
Closing of most facilities now emitting
carcinogenic air pollutants. It is not now
physically possible, for example, to
manufacture, handle, and store volatile
organic compounds without some emissions,
however small.

As noted earlier, the Administrator does
not believe that the immediate imposition of
zero-emission standards on a general basis,
with their attendant consequences, is
appropriate under section 112. Nevertheless,
In setting section 112 emission standards,
public health considerations must be
paramount. Various mechanisms designed to
minimize risk as part of certain zero-oriented
approaches may therefore be useful for
purposes of section 112. These mechanisms
Include:

(1) Immediate Emission Control
Requirements Beyond the use of Best
Available Technology. Standards more
restrictive than those achievable through the
use of "best available technology" for
existing sources, effective within between
ninety days and two years of promulgation,
could result in the closure of some sources. 1

Depending on the degree of additional control
judged necessary, and-on particular economic
and technological factors, this could range
from a few older, marginal facilities to
Industry closure. Such requirement may be
appropriate where large residual risks remain
after the use of best available controls.

(2) Phased Control Requirements. Although
standards requiring controls beyond "best
available" might not be immediately feasible
for certain affected emission sources, such
controls might be feasible if sufficient lead
time were available before their required
achievement. A form of phased control
requirements, designed to force technology
improvements, is suggested by EDF in its
petition. This approach would involve
establishing a predetermined schedule for
periodic tightening of emission standards,
leading ultimately to zero emissions. EPA

"The meanin8 ofthe term -best availab!e
technolcgy" as used here. Is explained in the
principal text accompanying the proposed rule.
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does'notTegard thispaieicular'form o''phased
conlrol as-well-sufted formse 'undersection
112, primarily hecausei t fails toi'provide -for
consideration of The'consequences 'f azero-
emissions requirement in differing
circumstances,.and'because it couldprove
legally andlpracticdlly'inTeasiblefrthe 
Agency 'to implement.

The concept 'of 'technology forcing phased
'control 'as, however, been-used in ac'hieving
ambient air standards and reduing
auttomotive 'emissions, 'and may'be'employed
on am -ore'selective basis-under the proposed
rule.'Such requirements might entail
somewhat accdleratedclosure of older,
poorly conlrolled plants, allowing time -for
funding and'construction 6fbelter controlled
'facilities 'nd 'the development of improved
control technology-This approach could
Tesult in-reduction-of-risks -without'extensive
economic dislocation-orloss of:thebenefits
associated'wilt'h the activity or'su'bstance
involved.

(3,) Required 'Use of Subsritutes. The
availabflity '-tf sfe'and'adeduate'sulbstitutes
for particularsubstances -or-uses 'canlbe an
important factor-in delerminingthe -degree'of
control'requirea for a given sourcecategory.
It has been'suggested,'infact, tlhdtin-order to
eliminate-emissions 'of the-carcinogenic

,substance the'use of'substitutes 's'houldbe
required whenever they exist.

The main'difficulty'with'ihis approach is
that 'while partidl 'or fll substitutes are -often
available. lheir'consequences vary-greatly. In
many cases,'forexample, Tequiring -the use'of
substituites-can'result inprohibitive economic
penalties. Substitutes 'available 'for some
applications'arealso 'dften inadequate for
,'other applications. Moreover, 'the'potential
'health effects 'assodiatedwith suhstitutes will
often'be ,uuknown. Since 'adequate
su'-stitutes'are'oftensimfiarto'he oiginial-'
substances, they may therefore pose risks
which could'approach'or exceed,those of the
banned'substances.

In addition,:becausecarcinogens can'be
'emitted n varying amounts from such diverse
sources'as fireplaces, c'hemical-plants,
automobiles.,drycleaning-estaa dishments.
steel manufacturing, and natural chenial
andradloactive emission sources-elimination
of'carinogenic risksit'troughsubstittiion for
all ,these activities is clearly impractical.
Su'bstittes-cannot therefore be -realistically
considered 'asolution For'all or. eve'n ;most
airborne carcinogen problems.

In establis'hing-control requIrements under
,section -112,'consequently,.EPA would
:consider -measures xequfing the use.of
substittites. In'reaching a decision, however,
the Agency-will also -weikh.'e -factors noted
above to ensure that the net effect of such
requirements 49 consistent wifh the other
aspects *f4heproposed'Trle.

B. Predetermined Decision Rules

A nuiber of approaches, xejecting the:zero
risk concept, suggest thattheappropriate
degree ;oT:control'can beidetermined'lhrough
uniform.decision rules, applied irrespective of
lndivldualcirumstances. While.such
decision rules vary widely in theirrelalivz
emphasis on factors zuch as risk, cost.
benefits, and Itechnofogy, they shareihe -
central ,premise -hat, regulalory consistency

can be adieved byprescribing in advance
he .weig't.to'be assigned fto.each of these

factors -under -all 4'rcumstances.
'Alfhouglregulatory con sistency.is

aesirable,,decisions ,made. ccording to
predeterniined rules are often unable to
account-adequately for unforeseenor varying
dircumstances. Because df thq difficulty in
anticipating all -possible. combinations of the
relevaitfadtors, decisions bound by such
rules willfrequently ;fail 'o iproduce desirable
regulatory results.

EPA feels :thatwihile it~ls'important .to
articulate iThe -wayinwlhicli:relevant :factors
will be.'considerediand weighedin
determining controlorequirements for airborne
carcinogens, the complexity and
unpredictability,ofhe.situations That may
arise-dictate that.some flexibility be
maintained. Predetermirreddecision rules mill
therefore not;form:the -principal :basis:for
determinrimg controlrequirements for airborne
carcinogens ,under section:112. Nevertheless,
some elements of decisionrnle approaches
maybe .useful asibenchmarksorguidelines.

nThese approauhes .are 'discussedlhelow.
(1) Specfication ,crz Fxed brget

Carcinogenic Risor1ncidenceLeveL.'This
approach iinvdlves the.selection ofra -target
level tofcanceriskorincidence:for purposes
of regulatory action, andis!basedon The use
of quantitaihe.Tisk assessment -echrique.
Under'this approach. 'a fixedmumerical risk
or expected cancer incidence Tale target
would be rsedindterminigthe degreesof
control required ior'carcinogens.

The useof targetrisk levelsdoes ;have
someprecedentzas a basis forregulatory
dedisions.*TheFDA.'orx:rnxplelas
regarded~an opper bound lifetime cancer
incidence rate zf less thanione:per million
-people exposed to oarcinogenicresidues i
certain foods as "virtually safe". EPA could
theoretically establish a similargoal for
airborne carcinogens for use under section
112. If the predicted risk or incidence were
higher than :4he Itarget. the degree of control
required wouldlbe Ithat needed torreach the
goal.

While'thiseapproach mightbe consistent'
with 'the -requirement 'thatsection 112
standards.place p-imary:-emphasis on
protection,of'pu'blic health, It -suffers from
two drawbacks.:Eirsl,zlthoughcurret
-quaritalive riskassessment techniques 'for
chemical'carcinogensare -useful
'decisi6nmaking tools, 'considerable
uncertaintiesare associated with the
techniques at their current stage of
development.'Consequently, the
Administrator believes hth in using
'quantitative:isk;assessments, .. eshould
generally be free 'to considerthe varying,
degrees ofunceftainy.thai actual cancer
risks-may be significantly aboveor below.
those'predicted-y the.estimation procedures,
and -not'be'bound!by.a fixed target.

Second,-a fixeditarget 'isk level, used as
the determinant of emissions standards,
would also inadequately account 'for the
varying 1conditions zcharacteristic tof air
pollution.'The suggested mse of target risk
levels insleadaof a ero.risk -requirement is
based on the impo'tanceofconsidering'the
various .consequences :of incremental aisk
reductions Ito 'levels approaching zero, and it

would be inconsistent with this basis to usea
fixed target risk level, Irrespective of these
varying consequences, insetting standards,
These'consequences differ greatly among
source categories of air pollutants, and a
'fixed 4arget fails lo provide 'the iexibillty
necessary for an appropriate response,
Where risks 'could be reduced beyond the'
target without significantfcostg, for-example,
that'should be -permitted, likewise where
attainment of'the goal would eliminate'a
highly beneficial activity, the'decision-maker
should 'be able 'toconsider les stringent
standards.

(2) 'Vost-Per-L fe" Goals. 'Some have
suggested that"'acceptable" ,standards for
carcinogens may bedeveloped by.strikinga
predetermined balance of lhealth rlsks, human
lives, economics, and social benofith,
Fundamentallohis approach is the
expression ofall these factors In economic
terms and the-adoption of a tost.per-life-
saved goal. Underthis 'decislon rule scheme.
regulations wouldioquirecontrol to. but'ot
beyond, the point where the incremental
costs associated with'saving an additional
life were equivalent tothe goal. Pjroponents
of thisapproadh argueithatitivould'result in
a morq optimalallocation of national
resources.

The Administrator believes 'hat several
;aspects of this approach Tenderit unsuitable
for standard-setting'under'sedtion 112. 'Ono
such aspect is The basicassumption that Is
appropriate to assign a single monetary value
to human life. The Administratorregards that
task as neilher practical nor rthlcally
acceptable. It is impractical'because no
consensus criteria exist Which man be used 1o
establish that cost value. Indeed, the
internalized and external expenditures for
protection ofhuman lives in American
-society rangesacross avast spectrum, and
the very existence of this spectrum Is
persuasive .evidence that the'society places
heavy 'emphasis on the surrounding
circumstances in "assigning" thealth
protection -values.'The approach is also
unacceptable in that dtt 'ails 'toconsider the
balance -of equities between tthose benefiting
from The activity~creating therisk and those
who ,may die asa consequence of the
at:tivity. Finally,,the rLxed-cost.approac'halso
necessarily ascribes -more xcertainty to the
risk assessment andcost estimates
underlying its use than is justifiable, lnvlew
of the uncertainties present in both setsof
estimates. Therefore.,although cost-per-lfo
estimates may be used for perspeqtIve In
considering control toptions, .'hey will not be
used as decision Tulesin setting standards
undersection 112.

(3) "Best Technology" Requirements for
"best" control technology :foraemission
sources have been advocated as an interhnor
ultimate approach which can bemused without
difficult considerations of economics in
determintng:the degree of control required.
Although such a 'echnology-based 'approach
-at first appears relatively simple to
implement.it is soon apparent 'that "'best
available technology" cannot be'dfined by
technical considerations alone. .For example,
if an'"add-on" control deviceadhieves 90%
rontrol, then The installation ofan additional
unit 'of similar 'capabilities could reduce
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remaining emissions by an additional 90%.
Still further units could always be applied to
marginally reduce emissions. Clearly, at some
point in this process the costs associated
with marginal increases in control would be
grossly disproportionate to the incremental
reductions in emissions. Thus, "best
available technology" must be defined with
at least some reference to economic
considerations, as in the case of new source
performance standards under section 111 of
the Clean Air Act.

"Best available technology" as defined in
section 111 of the Clean Air Act may not be
an adequate level of control for purposes of
section 112, however, since "best available
technology" does not cofisider the health
risks remaining after its use. While "best
available technology" may prove a useful
starting point, therefore, it is not itself
sufficient for section 112 purposes without
consideration of the residual health effects.

.C. Special Approaches for New Sources.

, A number of approaches and mechanisms
have been suggested to contain or minimize
increases in risks which may be associated
with operation of new sources of
carcinogenic air pollutants. It has been
argued that special requirements for new
sources are both necessary and justified
because (1] given existing uncertainties about
the health effects associated with exposures
to various levels of carcinogens, those
exposures should be limited as much as
possible, and (2) new sources can reasonably
consider control and risk avoidance options
not readily available for existing sources.
Several mechanisms for treatment of new
sources are discussed below.

(1) Stricter Standardsfor New Sources.
This approach would specify control
requirements for new sources that are more
stringent than those for existing sources. In
effect, this is simply a modification of the
best technology approach discussed above.
The approach does have the advantage of
limiting emissions from new facilities to a
greater degree than from existing facilities
under a best technology standard, and in that
sense can be said to contain the risk
somewhat. -
I The approach could also involve
consideration of residual risks associated
with projected typical new source siting
conditions. However, because it cannot
consider the residual health risks associated
with all of the varying sets of population
distributions in which a new source might
actually be located, the approach may not
provide sufficient protection under actual
conditions. Thus. like the best technology
approach for existing sources, this approach
can serve as a useful starting point, but is not
sufficient alone.

(2) Regional Emissions Offsets. An "offset"
policy would require a reduction in emissions
of a given carcinogenic air pollutant from
existing sources in an area as a precondition
for construction of new sources within a
specified distance of the existing sources. To
the extent that new sources desire to locate
near existing'facilities, development of
improved emissions control technology
would be encouraged by this approach and
increases in risk to health beyond existing
levels would be prevented.

The disadvantages of this approach as a
general policy are that it would have no
effect at all on the establishment of sources
at new locations, and could prevent the
expansion of sources which have already
installed advanced technology or do not
present significant new risks. In short, it
employs the somewhat arbitrary assumption
that any increased risk in an area with
existing sources Is not tolerable, but that
increased risks in areas with no existing
sources are permissible.

(3) National Emissions Freeze. Under this
option, additional emissions from new or
modified sources would be prohibited except
to the extent that offsets are obtained froro
existing sources on a nationwide basis. This
approach would account for some of the
disadvantages of the regional emissions
offset approach. It also provides incentives
for technology-forcing and containment of
risk.

The main drawbacks of the approach are
that it presumes that any additional
emissions create an intolerable risk, and that
it would fall the most heavily on the newest
industries (those with the fewest existing
sources) and on those which have already
forced technology the most. It also fails to
provide incentives for careful siting of new
sources.

(4) Case-by-Case Review of New Sources.
Under this approach, additional emissions in
populated or high risk areas would be
permitted only after consideration of residual
risks and other relevant factors associated
with each new source proposed. In this
review, special emphasis would be placed on
appropriate siting and the use of Improved
control measures.

By evaluating risks, benefits, controls, and
siting on a case-by-case basis, this approach
could significantly limit risk without
arbitrariness and over-regulation problems of
either regional or nationwide offset
requirements. Yet by requiring individual
reviews, the pressure is maintained for both
careful siting of new sources and Improving
technology where that appears necessary.

D. Judgmental Approaches
In contrast to the zero-oriented and fixed-

decision rule approaches outlined above,
"judgmental" approaches posit that the
degree of control which Is appropriate for
airborne carcinogens cannot be
predetermined in the abstract for all cases
and, to some extent, depends on the
particular circumstances. Circumstantial
factors which might be considered, In
addition to the risk to public health, include
the costs of further control, the benefits of the
activity, the distribution of risk versus
benefits, and the availability of substitutes.

The use of a judgmental approach appears
desirable to the Administrator because it
permits him to take advantage of the strong
points of various available approaches
without suffering their drawbacks. The
specific approach chosen, however, must be
compatible with the mandate of section 112
to put principal emphasis on public health
protection, and each of the factors involved
must be assigned a weight consistent with
this principle.

Although protection of public health must
be paramount, the relative Importance of

other factors can vary. Society may be willing
to pay more for control or accept higher
health risks associated with activities viewed
as Important or essential. The distributional
aspects of control situations can differ even
when the magnitude of risk. costs, and
benefits are similar. Moreover, differing
degrees of certainty in the cancer incidence,
economic, and benefits estimates can call for
different regulatory responses. Given this
variety of circumstances and the frequent
uncertainty of analyses, the Administrator
believes that it is important to consider
different situations on their own merits.

Judgmental approaches obviously place
great responsibility on decisionmakers to
weigh the relevant factors carefully and to
reach judgments In the best interest of the
public. The Administrator believes that such
responsibility, while heavy, is unavoidable if
protection of public health is to be maximfzed
within the constraints of a world of finite
resources. The policy contained in the
proposed rule is based on these views.

Ill. Legal Basis for the Proposed EPA
Appraoch

A. Congressonal Intent and the
Characteristics ofAirborne Carcinogen

The main question the Administrator has
found it necessary to answer in arriving at
the interpretation of section 112 reflected in
today's proposal is whether Congress, in
enacting that section. had any specific intent
about how an ample margin of safety would
be derived in setting standards for air
pollutants with the characteristics of
carcinogens. If Congress had a specific intent.
that would of course be conclusive. If. on the
other hand. the situation presented by
regulation of airborne carcinogens under
section 112 falls In the interstices of
congressional intent, the Administrator is
required by established legal principles to
deduce and impute an intent in a reasonable
way that is consistent with the overall
purposes and scheme of the statues."

(1) The focus of congressional attention:
"threshold" pollutants. In answering this
question, the Adminstrator has found it
helpful to recall the pollution problem that
Congress perceived and addressed in 1970,
when section 112 was enacted as part of a
major revision of the entire Act. The
legislative history of the Clean Air
Amendments of 1970 reveals that the
attention of Congress was at that time fixed
primarily on the two problems perceived to
be at the heart of the air pollution crisis:
stationary source emissions of various widely
prevalent pollutants such as sulfur dioxide.
particulate matter, and photochemical
oxidants; and automotive emissions of some
of the same pollutants. The statutory scheme
constructed-for dealing with these pollutants
reflected congressional recognition of the
view that the pollutants have exposure
thresholds for adverse health effects; that is.
levels below which exposure to the pollutants

ISee. e.g. Mourning v. Family Publica! ons
Se"v. Inc.. 411 U.S. 35. 371-373 19731: AD-owa v.
RuIZ 415 U.S. 199.231 (1974]: UhitedStates v.
Southwestern Cable C. 392 U.S. 157.171-173
(19M)-l Internalanal arvester Co. v. Rucfen'sh.2us,
478 F2.d 615. 643 (D.C. Cir., 1973).
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,wotldriotbe expected.to'resultin adverse
healthe ffedts,"

[Because it aseldom scientifically feasible
to identify precisely ithe -levels at ivhich
thresholds occur, Ithe location of a threshold
must be-estimated somewhereelow the
exposure le.el:(the"demonstraled effects
level".]at which adverse healthzeffects have
.been found [to coccurin empircaliresearch.
Congress therefore xequired in section109 of
the Act :that"!margins vfsafety" be
established to protect against unknown
dangers [below ithe demonstrated effects
levels."lhe AdminiStratorbelieves that
Congress intendedthealth 'affects [to be the
only consideration in settingstandards under
sectioni0Q runder-these .ircumstances,:and
this 'view [has governed the .establishment'of
national ambientairqualitystandaras
(NAAQS) under section 109 to date.1'

flongress also incorporated the ''margin of
safety" concept,vusid in.ection-lOa.
dealing with the'widespreadapparent
threshold pollutants :that'were at the lorefront
of its awareness into the .eguirennts of
section 112.'The Adnnistralor believes that
this incorporation reflects both a parallel
intent and parallel assumptions. Thus -section
112 standardsset-to :protect against adverse
health effects characterized by a threshold
must also be based solely on health.' 6 with an
"aainpld' ratherthan an"'adequald" margin of
saTety'to account'for'the.greater severity of'
thepollutarntslnvolved.1The apparent
underlying congressionalassumption.
however--the existence oIThresholds-also
leads the Admlnistralorto believe, inthe
absence of significant contrar indications, "
that'Congress did not specfficalyoresee-or
address .the ;problems inherent in applying'the
margin ofsafety conceptto air-pollutants
under fundamentally dffferent circumstances.

(2) The -carcinogen'problem:-ndapparent
thresholds.Regulatinn airborne -6arcinogens
undersection 112-does Tequire'the
'ppiicafion'of'the-marfin-dfsafety concept
under'funamenitally-different 'circumstances.
Although'carcinqgens, as'air'pollulants'wifch
may -cause -an increase in'mor'tality,'are

"' Sonep'hysiologicdil responses ment producina
adverso'heAith dffedts) may occur at exposurelevels
below'the thres'hdlds.

'S. Rep.INo. 91-,19i,9st(Cong..2d:Sess..at:9-10
(1970).
'15Se. eg.,44 FRo82o2:(February 8.}979)

(revisions ofozone-standard).AlthoughCongress
heasprecludedtconsiderationofthefeasibilityof
attainlngNAAqSin the .standard-setting process. it
has provided varous means for feasilbiltyfactorsto
,be considered in connection with control of the
pollutants described'in section'le8. Controlof
pollutants listed 'undersection'l8 can'take'account
of feasibiltythrough opportunities fora'lloca'tion of
ithe burdens oTconirol by the ,states .nder section

illo. throughsdlaystin complianceunder sections
213141} and 119.and through attainment date
extensions ajider.section 110(e). Undersection
111(d) ofi he Act, feasibility is taken into account
directlyln connection with control o'f certain
•siniilar, but'less dbiquitous.'polltitants em'lled'by
discrete'sourcecalegories.

'5 This view was recently endorsed In.-encufes,
lIqc. v 1EP2F.2d ,ZERC'a376,OD.C. Cir.. 1978).

J 'This 'contru tion of'the differenc6ebetween
"adequate"and "ample" wasirecently expressediby
the U.S..Court of Appeals foi. theDistrict of
'Columbinaeircuitin "EDFPCBiJ]v.FPA- F.2d- ,
12 ERC 1353 (1978).

clearly zmong-the pollutants that the
Administratorisiequired to regulate under "
section 112 ofdheAct'carcinogens-mustalso
(for the.Teasons'discussed[earlier) -be
regarded forpublic1health [purposes -as -having

.no identifiable -adverse 'health effects
thresholds. Mae method -nsed o establisha
margin Df.safey'for a threshold pollutant-
setting the standardSomewhere below the
demonstratedcelfects level at apointatwhich
the absence of,aaverse -health effects is
predicted-therefore.cannot 'be 'used to set
standards [other lhan at zero) Tor carcinogens
under-section 122,since :risk of cancer is
believed to ,exist at'any texposure level
grpaterthanzero.

In establishing margins -of safety for
carcinogens, 1thepefore. the task is to
determine how low Ithe risk (of -the (occurence
of cancer in an exposed persons or the
projected incidenceinane xposed-population
must be driven before a margin of safety -can
be.considered ample .o protect the [public
health. Only two, 'approaches.are .available
'for performing!this stask: either the emission
standards must be set.t zero to eliminale the-
risk :of'cancer incidence altogether,:or some
residuilrisk musbepermitted. Because

- Congress did mantgive:specific consideration
to 'this problem, the Aidministratordoes not
believe that section 112 expresses an intent
to tliminale 'totally all risks fromemissions of
airborne.carcinogens.-"s Se tion12 standards
which permit.'maUl esiduhl zis'kscan, in the
Administriator's judgmenut, Terefore ,provide
an ample margin df'safetyto protect the
publiclhealth.

(3) The'onsequencesofazzero-risk
* requirement.This view is based onseveral

additional factors. Foremost among'these s
the belief'thatuif'Congressdiad intended'the
drastic-results that.would flow from a
requirement:to eliminate d11 risk Trom
'emissions 3ficarcinogens. 'it would have
spoken with.muudh -reater ilarity.19

A requiremenl:that'the risk-from
amnspheric rcarcrinogen'emissions be reduced
to zero.would produce nmssive social
dislocations, given the pervasiveness ofat
least minimal levels of carcinogenic
emissions in key American industfies. Since
fewsuch industies couldsoon operate in
compliance with sero-emission standards.
closure wvouldbe fheonlylegal alternative.
Among lthe importantactivities affected
would be the enerafionoTLlectricity from
either'coal-burlngr-nuclear-energy; tle
manufacturing of steel; The'mining, smelting,
or refining oThFirtually any. nineral'(e.g.,
copper, iron, Tlead, -inc, sand limegtoneJ; 'the
maufacture.ofsynthefic organic chenicals;
and therefining. storage, ordispensing'of any

""While-Congress apparentlybelieved 'that sole
"su'bstincesmflght'be so toidctha't any level 61
emissons s'hould'be'prdhibited lsee,,eg., A .
LegislafiveHistor,ofhe :CleoxzAir Amendments of
1970, US.Covenime(tPrinting Office.2,974.mt227)
(Statement .ofSenator'Musle.itseems to have had
in mind-sustances-sopoisonous thatessentialy any
ambienttconcentrationwouldbe expectedto
produce widespread serioushea'lth effects, rather
than substances wtith'the characteristics ol
carcinogens, 'w'hich would produce only scattered,
random'healtheffects al'very low'concentrations.

. Cf. Brovin v. EPA, 521 F. 2d 827,1334 gthCir..
1975). vacatedondtherigrounds;431'U.S.'g.11977),
opirioi'n memand. 55 F.2d*665f(1977).

petroleum!producL"T2at Congress had no
clear intention of mandating such xesults
seems self-evident

The conclusion that Congress did not
contemplate closureof The nation's basic
industries. -or even widespread industry
closures, is also supported by the history and
language of section 112. Frst. Congress In
1970 gave the subjectof'plantcloeures only
brief consideration in connectionwith section
112. While 1he legislmtive history makes
clear that the Administrator is empowered to
set standards under section 112 That result In
plantiorindustry closures where
appropriate,m m

2t Is byatomeans clear that
Congress intended that result for all non-
threshold hazardous pollutants, or even hat
Congress Treally focused on ihe oproblem.22
Indeed, the very aimited natureof the
legislative history itself compels the
conclusion -that closure of the nation's basic
industries, irrespective of the actual -levels of
risk involved, could -not have been
contemplated. That conclusion becomas even
more inescapable inl ightofthe 1077
Amendments, which added radioactive
substances-long regarded as confirmed
carcinogens and emitted from awride variety
of sources--to the coverage of'the Act, with
no mention anywbere,f industry closures as
the inevitable consequence.

Thelanguage of section112 is also
consistent with today's proposal, In using 'he
phrase margin 'f safety,",Congress was
borrowing a 'concept from the field of
,enginering.2 where itlad-previously
employed the lernmrBy-prescrihing oe 'use
of a 'margin oTsafety 'for the load factors of
underground mine hloist'cables In the 1909
Mine Safety Act, for example, Congress
surely didmot intend to suggest thal the
safety factor must'guarantee u failure risk of
zero. Indeed, no reputable erlincer'would
say tat even with e margin,f safety n"adequately strong" 61s',cable = 0 presents u
failure Tisk of absolutely zero. ,

Nor does the use of theterm"Isafety'
necessarily imply a'zero-iskconcept. 'Where
Congress has intended Io Tequire safety from

'The 'risk of cancerto be 'absolute, ithas
known how to express that intention clearly,
as it did in the Delaney Clausa of the Fond
and Drug Act mprohibiting 'the -use of any
food additive foundto induce cancer in man
or animal at any level of exposure. This
provision was enacted years before section

10One widespread, though non-lndusirlal,,activity
that would alsebe affedledlsthe'buring of wood in
home 'fireplaces.21See. e.g., Legis. HisL,suprz a 33 " dI(tateme nt of
Senator Muskie},

=Se. Legis.,Hi f upra,lat 133'(Stttomorrt of
Senator Muskiel-, Adamo Wracking Co. v, U.S., 434
U.S. 275,54 LEd. 2d 538, 555 (Stovens,J.
dissenting,

2.I ifact. the coqzgresslonaltexpechtlionIn 1970
was ipparently ithat-only a fewpollutants would
.ntimately be found"-hazardous" within the "
meaning of what'became section 11. Seo.-, Rpp.
No. 91-1190, supra. at 20.

"See EDF'(PCB0s vs. 'EPA, EPA. supra, slip opin.
at'40.

2Federal Coal Mine Health and Safety Act of
1969, 314(a). 3043.S.C. ,§;874(ait, seevIso 30 CFR
75.1401-.(19.

2630U.S.'r-74zi).
" 21 U.S.C. 348(c)(3l(P4
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112, and the absence of comparable
specificity in section 112 suggests that "an
ample margin of safety to protect the public
health"-need not be interpreted as requiring
the complete elimination of all risks.23

In interpreting the margin of safety concept
in section 112 of the Clean Air Act, moreover,
there is no reason to believe that Congress
intended to make air pollution practically the
sole facet of American life from which the
government would attempt to eliminate risk
entirely.

Not only is there no indication, as noted
above, that Congress considered the
inevitable consequences of such a decision,
but such an interpretation would also be
quite incongruous in view of the provisions of
numerous other public health statutes
enacted during or since 1970. These statutes
deal-with, among other things, environmental
carcinogens to which people are equally or
more exposed, and they all permit
consideration of factors other than risk in
setting standards or taking comparable
actions.2

In particular, the recent enactment of the
Toxic Substances Control Act, which was
intended to address the problem of toxic
substances comprphensively, supports the
view that where Congress has specifically
considered the problem of reducing risks
posed by environmental exposure to
carcinogens, it has not required complete
elimination ofthose risks. Taken together, the
Administrator believes that these statutes
provide strong evidence that the complete
elimination of risk from environmental
exposure to carcinogens is not the task with
which he has been charged by Congress.

B. Ample margins of safety under section
112. For reasons stated previously, the
Administrator has concluded that section 112
does not require him to base all emission
standards for carcinogens on a criterion of
zero risk from exposure to such substances.
Once that proposition is accepted, at least
limited consideration of factors other than
the level of risk itself is unavoidable, since
some criteria are needed in order to judge
whether or not the degree of public health
protection associated with a particular
standard is "ample." 30

The Administrator believes that section 112
clearly requires this determination to be
based primarily on risk. The Administrator
also believes, however, that he may consider
other social and economic factors in
determining whether an ample margin of
safety is provided by a given control level. -

23That Congress might have chosen an absolute
safety rule for food additives, but not for air
pollution, is quite plausible on policy grounds. Cf.
Doniger. "Federal Regulations of Vinly Chloride," 4
Ecology Low Quarterly497. at 656-658 [1978).

2 See Federal Insecticide. Fungicide and
Rodenticide Act, as amended. 7 U.S.C. 136a et seq4
Toxic Substances Control Act, 15 U.S.C 2601 el
seq.; Safe Drinking Water Act, 42 U.S.C. 300f et seq.;
Clean Water Act, as amended 33 U.S.C. 1251 et
seq.; and Occupational Safety and Health Act of
1970. 29 U.S.C. 651 et seq.

"As discussed above this conclusion is of course
limited to situations where standards cannot be set
on the basis of an adverse health effects threshold..
Where standards can be set on that basis under -
section 112. factors other than health effects need
not and may not be considered.

These factors include the benefits of the
activity or substance producing risk the
distribution of the benefits versus the
distribution of the risks; the availability and
possible environmental risks of substitutes
for that substance or activity and the cost of
reducing the risks further.

The rule proposed today will provide an
ample margin of safety in several ways,
consistent with this view. First, it protects
against the unknown dangers of low-level
exposures to airborne carcinogens by treating
them as pollutants presenting risks even at
low exposure levels. Next. it places primary
emphasis on risk in establishing standards
for sources regulated undersection 112, and
therefore requires at a minimum that such
sources use best available technology to
reduce cancer risks from their emissions.
Beyond that. additional control measures will
be required to eliminate residual risks judged
unreasonable in light of the factors noted
above. If necessary, this could entail closure
of a source or even an Industry. although the
Administrator is not now aware of any
source category whose carcinogenic
emissions would be likely to require Industry
closure.

The proposal would also carry out the
public health mandate of section 112 in two
additional ways: first, by quickly imposing
generic standards where possible to
eliminate swiftly certain existing sources of
carcinogenic emissions: and second, by
applying the unreasonable risk criterion to
contain the risks posed by emissions from
new sources. The Administrator believes that
provisions dealing specifically with the
otherwise unpredictable increases in risks
posed by emissions from new sources are a
necessary element of a policy under section
112 that requires the elimination of
unreasonable residual risks. The
Administrator also regards these provisions
as consistent with, If not required by, the
policy of the Act to afford maximum public
health protection b preventing significant
increases in exposure to pollutants regulated
by the Act?3

Finally, since the Issues posed by today's
proposal have not yet been judicially
resolved,32 the Administrator regards the
foregoing analysis of the requirements of
section 112 as a valid exercise of his
discretion to interpret the meaning of these
complex provisions of the Act."The
interpretation of section 112 stated here Is the
first detailed analysis the Administrator has

31See. §§ 101(bX2) and 160-109 of the Act. 42
U.S.C. 7401(b](2) and 7470-7479. HR. Rep. No. 95-
294. 95th Cong.. Ist Sess. at 103-178 (1977). The
Administrator hai previously expressed his view
that nei sources of carcinogen emissions should
not be allowed to create significant new risks to
exposed populations, 42 FR 28154. 28158 [June 2,
1977), and that new sources should be required to
use improved emission control techniques, . at
28155.

'*The Administrator does not regard the
EDF(PCBs) and Hercules cases noted above as
controlling precedent for the interpretation
expressed here. Neither of those cases Involved
regulations promulgated under section 112. and
neither dealt with the primary question Involved
here, the regulation of carcinogens,-onthreshold
pollutants--under the Clean Air Act.

"See. ag.. Train v. NRDC 4Z0 U.S. 60 (1975).

published of the application of the section to
regulation of airborne carcinogens. It is,
however, consistent with his initial (and
subsequent actions in regulating asbestos,
the first substance regulated under section
112 in part for carcinogenic effects. In that
initial rulemaking, despite the absence of a
known threshold level for carcinogenic
effects, the Administrator explicitly
considered the technological and economic
Importance of certain uses ofasbestos and
decided that. although a certain "minimal risk
to the public" would probably remain.
emissions from certain of those activities
should be allowed to continue-

EPA also considered such factors in
establishing emission standards for vinyl
chloride, the only other substance for which
emission standards have been set under
section 112 to control carcinogenic effects.
The interpretations of section 112 published
in connection with that action are consistent
with, though not as detailed as, the analysis
appearing here'Those interpretations were
reiterated, and the health-based nature of
section 112 emphasized, in a proposal to
amend the vinyl chloride standards.3a These
publications make clear the Administrator's
consistent view that section 112 requires him
to focus principally on health risks in
regulating airborne carcinogens, but that it
does not require the elimination of all risks
from carcinogens in establishing an ample
margin of safety to protect the public health.
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40 CFR Part 61,

[FRL-1254-2].

National Emi~sidn Standards for
Hazardous Air Pollutants; Advance
Notice of Proposed Generic Standards
AGENCY: Environmental Protection
Agency (EPA).
ACTION: Advance notice of proposed.
rulemaking.

SUMMARY: This notice sets forth draft
generic standards that EPA may propose,
for sources of carcinogenic organic
chemicals that are listed as hazardous.
air pollutants under section 112 'f the '
Clean Air Act. Elsewhere in this issue of
the Federal Register EPA is proposing a)
policy for the identification, assissment
and regulation of airborne carcinogens
tinder section 112. Under this policy,
EPA would employ generic standards
where'applicable to reduce emissions of,
airborne carcinogens. These generic
standardswould be proposed
simultaneously with the-listing of a
carcinogen as a hazardous air pollutant.
The intent of.this notice is to solicit
comment on the generic standards EPA
isicurrently developing.
DATES: Written comments and
information should be postmarked on or
before December 10, 1979.
ADDRESSES:
Comments: Written comments' and

information should be submitted to the
Central Docket Section (A-130), U.S.
Environmental Protection Agency, Attn:'
Docket No. A-79-13, 401 M Street, SW..
Washington, D.C. 20460. 1 ,

Docket: Docket No. A-79-13, containing...
material relevant to this rulemiking, is
located in the U.S. Environmental .
Protection Agency, Central Docket Section.
Room 2903B, 401 M Street, SW.,
Washington, D.C. 20460. The docket may
be inspected between 8:00 a.m: and 4:00
p.m. on workdays, and a reasonable fee
may be charged for copying.

FOR FURTHER INFORMATION CONTACT:
Environmental Protection Agency,
Office of Air Quality Planning and
Standards, Emission Standards and
Engineering Division (MD-13), Research
Triangle Park, North Carolina 27711,
Attention: Mr. Don R.'Goodwin,
telephone number (919) 541-5271.
SUPPLEMENTARY INFORMATION: Section'
112 of the Clean Air Act as amended, 42.
U.S.C. 7412, requires EPA to regulate
hazardous air pollutants by establishing
emission standards and, where
necessary, certain other measures to
protect public health. The rapidly
developing body of knowledge
concerning toxicology indicates that
many air pollutants, primarily in the
form of airborne carcinogens, may

present significant risks to public health.
Many of these. air pollutants will likely
be volatile organic chemicals. The 1
technical complexity and diversity of
theorganic chemical manufacturing
industry and'the stringency of Clean Air
Act time.limits on regulation of
,hazardous air-pollutants indicate a need
to improve EPA's regulatory procedures
in this area. Accordingly, as a
significant part of the program for
regulation of airborne carcinogens
contained in- the rule proposed
.elsewhere in today's Federal Register,
EPA is developing generic standards for
use in reducing emissions of organic
chemical carcinogens listed under,section 112 in the future. The use of
geheric standards would provide a
quick, first step in the regulation of
organic chemical air carcinogens.

Generic Standards
Generic standards used to regulate

emission sources of carcinogenic air
pollutants are standards which are
independent'of process or chemical and
are based on the 'similarity of operations
and equipment throughout an industry,
such as the organic chemical
manufacturing industry. They can be
applied to similar emission sources and

.represent reasonable and prudent -
measures a responsible plant owner or
operator would take in dealing with a
carcinogenic .air pollutant.

Consistent with the mandate of
section 112 that emissions of hazardous
air pollutants be reduced quickly,
generic standards would be proposed
for applicable emission, sources
,simultaneously with listing of a volatile
organic chemical determined to be an
airborne 'carcinogen. Depending on the
nature of the listed organic chemical and
the emission sources of this chemical,
generic standards may require"tailoring" in certain cases to reflect
unique or unusual situations. Generic
standards and the rationale supporting
those standards would be published in
the Federal Register. Additional
documents outlining and summarizing
the information supporting the
standards would not necessarily be
published. However, supporting
information would be available at the
time of proposal for public inspectin.
This supporting information would
include general assessments of the -
economic, energy, and environmental
impacts of the proposed standards.

Proposal of generic standards for
applicable organic chemical emission
sources would be followed by a public
comment period and an opportunity for
a public hearing. EPA would evaluate
the comments submitted during the
public hearing and comment period,

* make appropriate changes to the "
-proposed generic standards, and then
promulgate the generic standards,
Generic standards would be followed, In

,most cases, by proposal of additional
standards. These additional standards
would be developed under the rule
proposed today for regulation of
airborne carcinogens.

As EPA identifies and develops
additional standards, an evaluation of
the reasonableness of Including those
requirements in future generic standards
will be made. As a result, the generic "
standards will evolve and become more
extensive as EPA's experience and
expertise increase.

Implementation of Generic Standards,
As discussed below, the draft generic

standards focus primarily on reducing
fugitive emissions through the use of an
effective leak detection find repair
program. There are a number of possible
approaches to implementing these
generic standards. The first approach
would be to require the attainment of
specific performance levels by the
sources regulated. For example to
control fugitive emissions from pump
seals, a performance level could specify
that no more than a certain percentage
of pump seals leak. Achievement of the
'performance level would be enforced
through tests of pump seals in a plant to
determine what percentage of seals
were leaking. Iftmore leaks were found
than the percentage allowed by a
performance level, the source-vculd be
out of compliance and enforcement
action would be taken. This approach,
therefore, would be similar to the
approach followed in most existing new
source performance standards and
national emission standards for
hazardous air pollutants. Because this
approach would depend on 'testing,
rigorous enforcement of the standards
would be possible. This approach also
would provide each plant with complete
flexibility to institute its own method of
achieving and maintaining compliance
with the standards. Data to establish
sp6cific performance levels, however, Is
not currently available, although
programs underway may provide some
data which could be used for this
purpose. If the data developed by these
programs show that this approach Is
feasible, future generic standards may
incorporate performance levels in some
areas.

A second approach to implementing
generic standards would be to specify
that certain work practices be followed,
For example, to control fugitive
emissions from pump seals, the
standards would specify (1) how often
pump seals must be inspected for leaks,
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(2) the detection technique and
procedure for determining if a leak
exists, and (3) the time period within
which any leak found must be repaired.
Compliance with work practice
requirements would be enforced through
examination of records kept by the plant
showing that inspections were carried
out, leaks detected, and repairs made.
Compliance would be monitored through
use of routine reporting. This approach
would, of course, provide less flexibility
to the plant owner or operator. The
reliance of this approach on self-
reporting and recordkeeping could make
enforcing generic standards difficult.
However, data and information are
currently available which allow the
development of work practice
requirements.

A third approach to implementing
generic standards would use the
standards as guidelines. Guidelines
would provide maximum flexibility in
the actions by industry; each plant could
tailor its method of locating and
repairing leaks to its particular situation.
Guidelines would also allow innovation
in control techniques. Guidelines,
however, would have no legal status.
Therefore. EPA could not enforce
compliance with guidelines. Given the
nature of the problem presented by
public exposure to hazardous air
pollutants and the requirements of
section 112, this approach is inadequate.

The Manufacturing Chemists
Association (MCA) has suggested an
approach similar to that of guidelines.
MCA's approach would require owners
and operators to prepare and implement
plant-specific plans for reducing fugitive
emissions of the hazardous air pollutant.
The draft generic standards would serve
as guidelines for developing these plans.
Plans could depart from the guidelines if
an owner or operator felt the departure
was justified.

MCA's suggested approach is similar
to an approach used by EPA in oil
pollution prevention regulation (40 CFR
Part 112) promulgated in 1973 and in
hazardous substance pollution
prevention regulation (40 CFR Part 151)
proposed in 1978 under the Clean Water
Act. This appioach provides each plant
with flexibility and allows innovation in
control techniques. In the proposal.
enforcement of this approach is
triggered by an identifiable event, such
as discharge of hazardous substances in
harmful quantities as determined in 40
CFR Part 118, and focuses on a review of
the effectiveness of the plan.
Enforcement of this approach is -
enhanced by surprise inspections which
focus on review of the plan. After
review of a plan, an owner or operator

may be required to amend the plan.
Also, the owner or operator is liable for
a civil penalty for violations of
requirements of the regulation.

The plan preparation approach, if
used to implement generic standards,
would be enforced through review of a
plan to determine the effectiveness of
the plan. Review of each plan would be

-- required at some point in time. The
mechanism for triggering review could
be based on an identifiable event or
could be based on an automatic or
periodic review.

In the example of the proposed
regulation under the Clean Water Act,
review is triggered by an identifiable
event, such as a discharge. For emission
sources covered by the draft generic
standards, an identifiable event to
trigger review of a plan is not readily
apparent. These emission sources are
spread out in an organic chemical plant
and often require a measurement device
for detection. A mechanism for
triggering review other than the
identifiable event mechanism would be
necessary.

Another mechanism for triggering of
review plans would follow procedures
similar to those used under 40 CFR Part
51 for development of State
Implementation Plans. These procedures
would require automatic preparation of
plans and their submittal to EPA for
review. After a review to determine the
effectiveness of a plan, the plan would
be approved or disapproved. Approved
plans would be incorporated into 40
CFR Part 61, thus assuring their
implementation and allowing their
enforcement. Incorporating plans into 40
CFR Part 61 would be very time
consuming. The time and resources
required to review and determine the
effectivieness of a plan and then to
incorporate the plan into 40 CFR Part 61
prohibit the use of this mechanism.

Review of a plan to determine its
effectiveness is central to enforcement
of the plan proparation approach. The
use of an identifiable event to trigger
review of a plan does not appear
reasonable. The use of automatic r&view
procedures similar to those used under
40 CFR Part 51 is prohibited by the time
and resources required by the
procedures. Thus, the plan preparation
approach is limited in its usefulness.

EPA recognizes the general
.desirability of the performance level
approach to generic standards.
However, data and information are not
available to develop these types of
generic standards at the present time.
Although EPA recognizes the possible
use of the plan preparation approach,
the time and resources required to
establish effective plans prohibit the

usefulness of this approach. Therefore,
in developing draft generic standards,
EPA has chosen the approach of
specif ing detailed work procedures as
the most viable approach now available.
This is consistent with EPA control
techniques guidelines documents which
recommend this approach. EPA invites
public comment on advantages and
disadvantages of each of the approaches
discusesed above.

Draft Generic Standards
The draft generic standards are

outlined in Attachment A to this notice.
These draft standards would be
proposed for sources of carcinogenic
organic chemicals listed under section
112 of the Clean Air Act. When
proposing generic standards for
regulation of carcinogenic organic
hazardous air pollutants. EPA would
evaluate the appropriateness of each
standard outlined in Attachment A.
Tailoring may be required and therefore
in some instances, additions to these
draft standards maybe made, and in -
other instances, deletions may be made.

To achieve the goal of expeditious
control of carcinogenic emission
sources, the draft generic standards
were based on the following selection
criteria. First, draft generic standards
were selected which are broadly
applicable to organic chemical emission
sources. Second. standards were
selected which lend themselves to quick
implementation and third, standards
were selected which do not require
substantial capital expenditure. Finally,
standards were selected which would
be consistent with any additional
standards promulgated later; thus, the
generic standards could be instituted
with confidence.

The draft generic standards categorize
emission sources of organic chemicals
into six groups. These groups are:
fugitive emissions, chemical storage,
chemical transfer and handling, waste
disposal, process vents, and air
pollution control devices. All of these
emission sources lend themselves to
control through the use of generic
standards. In accordance with the?
selection criteria, the draft generic
standards would require control of these
emission sources, for the most part.
through the use of improved operation,
maintenance, and housekeeping
practices.

The major focus of the draft generic
standards is leak detection and repair.
The draft standards would require
inspection of potential fugitive emission
sources at specific intervals to locate
leaks which require repair. These
fugitive emission sources consist of
equipment which comes into contact
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with any liquid or gaseous mixture
containing more than a specified
minimum concentration of the listed,
pollutant. Inspection includes routinely
monitoring potential fugitive emission
sources to detect gaseous leaks, and
routinely observing sources to detect
liquid leAks. If an organic chemical .
concentration greater than a defined
action level is measured at the interface
between the source and the atmosphere
using a portable detection device, it is
considered that a gaseous leak has bee'n
detected. Upon monitoring, if a gaseous
leak is detected, the leak must be
repaired within a specified repair
interval. Upon obsbrvation, if a liquid
leak is detected, the emission source is
monitored. If a gaseous leak is detected,
then repair is required within the
specified repair interval. Repair of the
leak would be confirmed by monitoring
the source to determine that the
concentration is less than the defined
action level. Inspection intervals ranging
from weekly to annually are currently
being considered. Values of 1 to 10
percent for the minimum concentration
in the mixture, 5 to 15 days for the repair
interval, and 1,000 to 10,000 parts per
million by volume measured as hexaue
(ppmv) as the action level or definition
of a leak are also currently being
considered.

If repair of a leak would result in more
emissions than cumulative emissions
from the leak prior to a scheduled
process'or operation shutdown, or if
repair of a leak is not possible because
of location, service, or unavoidable
circumstances, the required repair could
be delayed pending approval of EPA.
EPA Regional Enforcement Divisions
must be notifed by telegram or
telephone within a specified number of
days of requests for delay in the repair
of a leak, and would retain the authority
to disapprove any requests. If, however,
EPA failed to respond within a specified
number of days to a i'equest for delay in
repair of a leak, approval of the request
would be granted automatically. Values
of 2 to 5 days from the finding of a leak.
for requesting of a delay, and 2 to 5 days
from receiving of a delay request for
EPA response to the request, are being
considered. Rather than follow this
procedure for all leaks, EPA is
considering this reporting procedure
only for requests for delays in repair of
excessive leaks. An excessive leak
would be defined as some emission
concentration greater than the current
1,000 to 10,000 ppmv range being
considered as the definition of a-leak.
For example, an excessive leak could be
defined as a concentration of equal to or
greater than 100,000 ppm, Because either

of these approaches is likely to require
excessive resources and may be difficult
to enforce, EPA is requesting comment
on their feasibility and alternative
approaches which could be employed.-

The numerical values of the specific
requirements in the draft generic
standards were based on preliminary
evaluation of various engineering
studies. In most cases, the requirements
are illustrated by a range'of values that
are being considered. The inspection
intervals, which could vary from weekly
to annually for equipment in liquid
service and from monthly to quarterly
for equipment in gaseous service, were
based on data developed from test'
programs conducted within refinery and-
petrochemical Plants.In general, the
inspection intervals are based on the
observed frequency of leaks and their,
expected emission rates. Preliminary
evaluation of fugitive emission sources
within benzene production units of
petroleum refineries indicates that the
inspection interval influences potential
emission reduction more than other

Jactors, such as definition of a leak, or
repair interval Currently, a monthly
inspectiortinterval for equipment in
gaseous and liquid service appears the
most reasonable inspection interval.

The repair interval which ranges from
5 to 15 days was based on observations
in the petroleum refinery and
petr.ochemical industry and on expected'
reporting requirements. In many cases,
repairs could be made sooner than 5
days. However, there are unavoidable
circumstances which can delay repair
beyond 5 days. Circumstances, such as a
plant's parts stock being depleted, ire
generally avoidable. While a-plant
normally stocks sufficient-spare parts,
-there may be unique circumstances
leading to the depletion of a plant's
parts stock. Requests for delays in

repair of leaks will be approved only
where repair is likely to result in
emissions in excess of the emissions
resulting from the leak, or where repair
is not possible because of circumstances
which EPA considers unavoidable.
Thus, the objective in selecting the
repair interval was to select a time
interval consistent with the ability of a
plant to repair a leak expeditiously, lkut
not to select a time interval so short that
it requires plants to continually request

-repair delays for repair of routine leaks.
Preliminary evaluation of fugitive
emission sources within benzene
production units of petroleum refineries
indicates that the emission reduction
gained by going from 15 to fiv days is
smhll. Thus, the 15-day repair interval is
currently considered reasonable.

The purpose of specifying a minimum
concentration level of the pollutant In
gaseous or liquid mixtures Is to exclude
process streams 3with trace quantities of
the hazardous pollutant. The 10 percent
.upper boundary for this concentration
level is based on analogy with the
current vinyl chloride national emission
standard. The lower boundary of I 1
percent is based on estimates that this
level, under certain conditions, would
allow emissions of less than 10 ppmv of
the hazardous air pollutant. Preliminary
evaluation of fugitive emission sources
within benzene production units of
petroleum refineries indicates that the
10 percent minimum concentration level
is most reasonable. Going from 10
percent to I percent would greatly
increase the number of sources covered
by the standards without a
corresponding reduction In emissions.
Therefore, 10 percent is currently
considered the most reasonable
minimum concentration level.

A hexane-based definition of a
gaseous leak at 10,000 ppmv as defined
in an EPA control techniques guideline
document, "Control of Volatile Organic
Compound Leaks from Petroleum
Refinery Equipment" (EPA-450/Z-78-.
036), was considered the maximum for
use ih'regulating organic hazardous air
pollutants. The 1000 ppmv definition of a
leak is a simple reduction of the value in
the control techniques guideline. The
1000 ppmv value appears a reasonable
lower value because some leakagq Is
unavoidable for emission sources
covered by the draft generic standards,
The 10,000 ppmv and 1000 ppmv
concentrations would be measured at
the interface between the leak and the
atmosphere. These values are based on
a technical evaluation of leaks'and are
not based on an evaluation of potential
health risk of leaks. Preliminary
evaluation of fugitive emission sources
within benzene production units of
petroleum refineries indicates that the
10,000 ppmv action level is more
reasonable than the 1000 ppmv action
level. Experience indicates that repair of
leaks will result in emission reduction
with an actibn level of 10,000 ppmv.
However, experience does not indicate
that repair of leaks with concentrations
between 10,000 and 1000 ppmv will
result in emission reduction. Therefore,
10,000 ppm is currently considered the
most reasonable action level.
Miscellaneous Issues

Continuous area-wide monitoring to
measure ambient concentrations of
specific hazardous organic compounds
was considered, EPA experience with
the effectiveness of area-wide
monitoring indicates that this technique
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is not as effective in locating leaks as a
seal-by-seal inspection, which is the
technique outlined in the draft generic
standards. The use of area-wide
'monitoring may add to the effectiveness
of seal-by-seal inspection, but
experience indicates that this added
effectiveness in minimal. Also, area-
wide monitoring is a capital intensive
technique. Thus, continuous area-wide
monitoring seems impractical for the
draft generic standards.

- On the other hand, some organic
chemical facilities currently have leak
detection and repair programs based on
continuous area-wide monitoring of
ambient air hydrocarbon
concentrations. In some cases, these
programs or other types of leak
detection and repair programs might be
as effective in reducing fugitive
emissions as the program described in
the draft generic standards. During -
meetings with industry associations, it
has been suggested that an alternative
to requiring duplication of equally
effective leak detection and repair
programs should be developed. This
suggestion is reasonable. However, it
depends upon determining equivalency
of various programs with the draft
generic standards. Three basic criteria
seem necessary for any technique for
determining equivalency. These criteria
are: (1) the technique for determining
equivalency should minimize both
industry and Agency resource
requirements; (2] the type of data
necessary to demonstrate equivalency
should normally be available or easily
developed; and (3] the technique should
be quantitative, with little room for
discretion or argument concerning
equivalency. EPA specifically invites
comments on possible approaches to
determining equivalency that meet these
criteria.

The draft generic standards also
include requirements for recordkeeping
and reporting. Recordkeeping and
reporting are considered necessary to
insure that the improved operation,
maintenance, and good housekeeping
practices generally required by the draft
generic standards are put into practice
quickly, effectively, and consistently.
Detected leaks would be recorded in a
log and the corrective actions noted
when a leak is repaired. EPA would be
notified on a quarterly basis of leaks not
repaired within the specified repair
interval; these quarterly reports would
include a listing of those units and
components which leaked past the
specified repair interval, date and
duration of these leaks, and'
concentrations of the hazardous organic
chemicals. In some cases, recordkeeping

and reporting would be a duplication of
other EPA requirements. Where
duplication is unnecessary, duplication
would not be required in the generic
standards.

In early versions of the draft generic
standards, recordkeeping and reporting
requirements were the only measures
used to ascertain compliance with the
standards. In meetings with
environmental groups, it was suggested
that either EPA or a certified
independent contractor perform
scheduled inspections, observati6ns and
monitoring to confirm compliance with
the standards. This suggestion would be
extremely burdensome on EPA
resources. Therefore, it has not been
included in the draft generic standards.
This suggestion, however, did lead to
incorporation of an approach requiring
the plant's owner or operator to notify
EPA one week prior to the date of
certain inspections, observations and
monitoring. This would give EPA the
opportunity to observe these activities
and determine compliance with the
generic standards, without requiring
extensive resource commitments. EPA is
actively seeking specific comments on
this approach to enforcement of the
draft generic standards, and specific
comments on alternative approaches.

Minimal capital expenditure was a
criterion for selection of the draft
generic standards. The most readily
identifiable capital expenditure required
by the draft standards is thb purchase of
the portable organic vapor monitor. The
cost of two such monitors used by EPA
totals about $10,000. A preliminary
estimate of annual leak detection and
repair costs for benzene production
units within a petroleum refinery is
about $25,000 per year. This estimate
includes the amortized cost of two
monitors, annual operating cost of the
monitors, annual cost of labor for leak
detection, annual parts and labor cost
for leak repair, and annual cost of
administrative supporL It does not,
however, include cost savings, which
could be significant, for the value of the
retained organic chemicals. EPA is
interested in specific information on the
cost of the draft generic standards.

The draft standards would also
require the owner or operator to submit
to EPA within four months following the
promulgation of a specific generic
standard an estimate of emissions of the
hazardous air pollutant. This estimate
would be based on nameplate operating
capacity and would be categorized by
emission source..

Specific Requests
EPA is requesting comments on the

approaches discussed under the

Implementation of Generic Standards
section of this preamble. EPA is
Interested in comment on other
approaches for implementing generic
standards and is specifically interested
in any data and information which could
lead to the development of performance
level generic standards and means for
enforcing the plan preparation approach
advocated by MCA.

EPA is also interested in specific
comments on the following aspects of
the draft generic standards: (1)
identification of various operations,
procedures and equipment that are
sources of emissions of organic
chemicals; (2) identification of
demonstrated control techniques which
can be broadly applied to these sources
of emissions; (3) costs associated with
the requirements listed in the draft
generic standards; (4] standard
equipment, designs, or operating and
maintenance procedures (including
periods of start-up and shutdown for
controlling emissions from operations
that may emit organic chemicals; (5)
comments on the various numerical
ranges included in the draft generic
standards; (6) comments on the
approach of requiring requests for
delays in repair of leaks or requests for
delays in repair of excessive leaks only,
and the specified levels of an excessive
leak; (7) identification of techniques or
procedures which could be used to
determine the equivalency of alternative
leak detection and repair programs; (8)
identification of ways to reduce the
burden of recordkeeping and reporting
on the source and EPA while
maintaining the effectiveness of the
draft generic standards; (9) the
enforcement approach of the draft
generic standards and alternative
approaches to the enforcement of these
standards: and (10) specific information
on leak detection and repair programs
similar to the program in the draft
generic standard; for each program, the
information should include (a) chemical
name and the process used to produce
the chemical, (b) a detailed description
of the leak detection and repair
program, (c) the number of pieces of
each type of equilfment affected by the
program. (d) separate costs for
monitoring, equipment, installation of
equipment, labor for monitoring, repair
parts, labor for repair, and overhead,
and (e) an estimate of the emission
reduction potential and the product
recovery credits, including an
explanation of the estimation method.

This advance notice of proposed
rulemaking is issued under the authority
of sections 112,114, and 301(a) of the
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Clean Air Act as amended [42 U.S.C.
7412, 7414 and 7601(a)].

Dated: August 22,1979.
Douglas M. Castle,
Administrator.

Attachment A-Draft Generic Standards

I. Applicability
Except as n6ted below, these standards

would apply, for applicable emission sources,
to the owner or operator of equipment
affected by these standards. These standards
would affect equipment which comes into
contact with a liquid mixture containing 1
1101 percent or more by weight, or'a gaseous
mixture containing 1 [10) percent or more by,
volume, of organic chemicals listed by EPA
as carcinogenic hazardous air pollutants
under § 112 of the Clean Air Act.

Note.--Some requirements are illustrated
with one end of the range of values currently
being considered placed in brackets.

11. Fugitive Emissions
(A) All compressor seals and pipleline

valves in gaseous service shall be monitored
as provided in section IX (A) quarterly
[monthly]. Whenever a concentration of 1,000
ppmv (parts per million by volume as hexane)
[10,000 ppmv] is detected, a leak exists.
Whenever a leak exists, it shall be repaired
within 5 115] days. except as provided in
sections 11 (F) and (G).

1B) All pump seals, pipeline valve's in liquid
service, and process drains shall be
monitored as provided in section IX (A)
annually [monthly]. Whenever a
concentration of 1,000 ppmv [10,000 ppmv] is
detected, a leak exists. Whenever a leak
exists, it shall be repaired'within 5 [15] days,
except as provided in sections 11 (F) and (G).

(C) Pressure relief valves, except those
vented to a control device, shall be monitored
as provided in section IX (A) quarterly
[monthly]. Whenever a concentration of 1,000
ppmv [10,000 ppmv] is detected, a leak exists.
Whenever a leak exists, it shall be repaired
within 5 [15] days, except as provided in
sections 11 (F) and (G).

(D) Whenever a r6pture disk installed
ahead of a pressure relief valve ruptures, it
shall be replaced within 5 [151 days.

(E) Pump seals shall be observed for liquid
leaks weekly as provided in section IX (B).
Whenever liquids ard observed running or
dripping from a pump seal, the seal shall.be
monitored as provided in section IX (A).
Whenever a concentration of 1,000 ppmv
[10,000 ppmv] is detected, a leak exists.
Whenever a leak exists, it shall be repaired
within 5 [151 days, except as provided in
sections II (F) and (G).

(F) When repair w ould clearly result in
emissions in excess of the emissions resulting
from the leak, repair may be delayed, as
provided in section VIII (G), untila regularly
scheduled shutdown..In determiningwhether
emissions from repair of a leak would exceed
those resulting from the leak, cumulative
emissions over the time until the regularly
scheduled shutdown shall be considered.
(G) Where repair is not possible becpuse of

location, service, or unavoidable
circumstances, repair may be delayed, as

provided in section VIII (G), until a time
when repair is possible.

(H) Housekeeping practices.
(1) All liquid spills shall be cleaned up

within 8 [241 hours. Acceptable cleanup
methods include siphoning into a storage
container (e.g.. a portable spill tank),
chemical absorption and other appropriate

-methods. Cleanup methods'shall be in
compliance with requirements under 40 CFR
Part 151 (proposed).

(2) Wherever a valve is located at the end
of a pipe or line, the pipe or line shall be
sealed with a second valve, blind flange, plug
or cap.This requirement does not apply to
pressure relief valves.

(3) Whenever liquid or gaseous samples are
taken from lines or equipment, a closeable
container shall be used and sample valves
shall be closed between samples. Liquid and
gas that is bled from sample lines shall also
be collected. All sample and bled material
shall be returned to the process or disposed
as provided in section V.

Il. Chemical Storage
For storage equipment of greater than 40

[1501 cubic meters capacity,
(A) All fixed-roof storage vessels exposed

to direct suilight shall be painted white. No
more than 20 percent of the surface of the
storage vessel, or 20 square meters,
whichever is less, shall be covered with
writing and figures. This requirement shall
not apply to insulated, pressurized, or
controlled temperature storage vessels and
storage vessels equipped with a refrigerated
condenser, carbon adsorber, incinerator, or
any combination of these.

(B) Tank connection flanges and manway
seals shall be monitored as provided in
section IX [A) quarterly [monthly]. Whenever
a concentration of 1,000 ppmv [10,000 ppmv]
is detected, a leak exists. Whenever a leak
exists, it shall be repaired within 5 [15] days,
except as provided in sections If (F) and (G).

(C) Conservation vents on fixed roof
storage vessels shall he inspected and, if
necessary, maintained quarterly [monthly].

(D) Seals on floating roof storage vessels
shall be inspected and, if necessary,
maintained quarterly [monthly].

IV. Chemical Transfer and Handling

For equipment used in kansferring and
handling to or from rail cars, tank trucks,
barges, and other transfer or transportation
vehicles, all seals and fittings, excluding
flange.s, shall be monitored as provided in
section IX (A) quarterly (monthly]. Whenever
a concentration, of 1000 ppmv [10,000 ppmv] is
detected, a leak exists. Whenever a leak
exists, it shall be repaired within 5 115] days,
except as provided in sections 1 (F) and (G).

V. Waste
(A) For waste covered by regulation under

the Resource Conservation and Recovery Act
(RCRA) and containing greater than 1 [10)
percent by weight of a pollutant affected by
section I, the following requirements would
apply:

(1) Waste from sampling shall be disposed
by returning it to the process stream, by
reducing it in an appropriate air pollution
control device, or by absorbing or adsorbing
it with a liquid or solid. These absorbents

and adsorbents, except those returned to the
process stream, shall then be wastes.

(2) Waste shall be stored In vapor-tight
containers.

(3) A Regional Administrator may require
an owner/operator, whb is demonstrating
that treatment or disposal of a volatile waste
(i.e., greater than 78 nun Hg) will not
contribute airborne contaminant to the
atmosphere, as provided In the NOTE In 40
CFR 250.45 (proposed), to demonstrate that
treatment or disposal of the pollutant affected
by section I will not contribute the airborne
contaminant to the atmosphere such that
concentrations above the source have tile
potential to increase risk to the public.

(B) For waste containing greater then 1 110]
percent by weight of a pollutant affected by
section I and not covered by regulation under
RCRA, the following requirements would
apply:

(1) Disposal and treatment of waste shall
be in compliance with standards for
treatment/disposal. as provided In 40 CFR
250.45 (proposed).

(2) Disposal and treatment of waste shall
be in compliance with sections V(A) (1), (2).
and (3).
VI. Process Vents

Where a process vent may emit a
hazardous organic chemical or any mixture
containing 1 [10] percent or more by volume
of hazardous chemicals, procedures
describing process operation, including start-
up, shutdow n, normal and emergency
procedures, shall be written and available to
appropriate process operators. Operators
shall receive an annual minimum of two
hours of training in these procedures,

VII. Air Pollution Control Devices
Where a control device Is used to reduce

air pollutant emissions of a hazardous
organic chemical, procedures outlining
normal and emergency procedures for the
control device shall be written and available
to all operators. These procedures shall
include at least all operating and
maintenance procedures recommended by
the control device manufacturer. Operators
shall receive an annual minimum of two
hours of training In these procedures.

VIII. Recordkeeping and Reports
(A) When a leak is detected, the presence

of the leak shall be noted on a survey log as
illustrated in Figure 1. Other Information as
shown shall be included on this survey log.
Figure I is used to illustrate the minimum
acceptable information to be recorded and Is
not a required form. A weatherproof and
readily visible tag hearing an Identification
number and the date that the leak was
detected shall be affixed to the leaking
component. After the leak has been repaired,
the remaining portion of the survey log shall
be completed and the tag discarded. The
suirvey log shall be retained for at least two
years after the repair Is conpleted,

(B) Quarterly reports shall be submitted to
the"ppropriate EPA Regional Office,
Enforcement Division Director. Each report
shall include a list as shown In Figure 2 of ill
leaks that were located since the last report
and not repaired within 5 [151 days. Each
report shall include a separate list as shown
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in Figure 2 of all leaks which were reported in
a previous quarterly report and which have
not been repaired. In addition, each report
shall include a statement signed by the plant
manager confirming that all weekly.
[monthly], quarterly and annually inspecting,
observing and monitoring has been
performed.

(C) When a spill occurs, records of the date
and the time of the spill and the cleanup shall
be maintained for a minimum of two years.
The records shall include an estimate of the
quantity of the lost material, concentration of
hazardous organic chemical, actions taken
for the cleanup, and method of final disposal.

(D) When an owner or operator must
comply with requirements in section VI.
yecords of the times and approximate
duration of all safety valve discharges shall
be maintained for a minimum of two years. A
summary of these safety valve discharges
shall be reported annually to the appropriate
EPA Regional Office. Enforcement Division
Director.

(El Written operating procedures as
described in sections VI and VII shall be
maintained and updated as necessary.

(F) Within four months of the date-of
promulgation of this section. the owner or
operator of any facility subject to this section
shall submit to the Administrator an
evaluation of the emissions from the sources
of the hazardous pollutant specified in this
paragraph. This evaluation shall be an
engineering estimate and shall be subject to
the approval of the Administrator. The
evaluation shall include as a basis the
nameplate production rate, include the
appropriate operating production rate.
provide estimation of mass emissions from

,the sources in sections. IL III, IV, V. Vi. and
VII, and explain the technique for the
estimation.

(G) A request for delay in repairing a leak
must begin within two [five] days after
locating the leak. The owner or operator
making a delay request shall provide by
telephone or telegram all necessary
information for making an evaluation at the
time of the initial request to the appropriate
EPA Regional Office. Enforcement Division
Director, and as required by the EPA -
Regional Office. In evaluating the request, the
EPA Regional Office will consider the
expected length of the delay, the reasons for
the delay, the consequences of no delay, and
other relevant factors. If the EPA Regional
Office does not deny a requested delay
within two [five] days after receipt of the
request, the delay request will be granted
automatically.

(H) Whenever an owner or operator is
unable to comply with the two [five]-day
requirement as provided in section VIII (G),
he shall notify by telephone or telegram the
appropriate EPA Regional Office.
Enforcement Division Director, within one
working day after determining the inability to
comply. When notifying the appropriate EPA
Regional Office, the owner or operator shall
provide an explanation of the inability to
comply with section VIII (G). In evaluating
the inability to comply with section VIII (GI.
the EPA Regional Office shall consider the
reasons for the inability to comply. After
evaluation, the EPA Regional Office may

allow application of section VIII (G) for delay
requests after two [five] days after the plant
locates a leak.

(1) At least one working week prior to each
[monthly]. quarterly, or annual inspections,
observations, and monitoring, an owner or
operator shall notify the appropriate EPA
Regional Office, Enforcement Division
Director, by telephone or telegram that such
inspections, observations, or monitoring are
scheduled.

IX. Test Methods
(A) Monitoring hazardous organic

chemicals emissions.
This test method describes the procedures

used to detect volatile organic chemical
(VOC] leaks from sources of hazardous air
pollutants. A portable test device Is used to
survey individual equipment leak sources.
The specifications and performance criteria
for the test instrument are Included.

(1) Apparatus.
(a) Monitoring Instrument.
The VOC detection instrument used in this

procedure maybe of any type that is
designed to respond to total hydrocarbons.
The instrument must incorporate appropriate
range options so that source levels can be
measured. The instrument will be equipped
with a pump so that a continuous sample is
provided to the detector. The instrument
meter readout will be such that the scale can
be read to -5 percent at 1.000 ppmv [10.000
ppmv]. The instrument must be capable of
achieving the performance criteria given in
Table 1. The definitions and evaluation
procedures for each parameter are given in
subcategory (3).

Table 1.-A.nordodV Insftunent Ferfomrnce
Ciiteffa

Parameter Specsacn

1. Zero drift t2-ho) - n- 5 ppw.
2. CaLbratin drnit (2.fiv - :s 5% of ttv ca~.tratmn

3. Cat~bratorrar !s-< 5% of the ca..mrcngas vZsW

4. Response time s 5 sero,,

The instrument must be subjected to
the performance evaluation test prior to
being placed in service and every three
months thereafter.

-The performance evaluation test is
also required after any modification or
replacement of the instrument detector.

(b) Calibration Gases.
The VOC detection instrument is

calibrated so that the meter readout is in
terms of ppmv hexane. The calibration
gases require for monitoring and
instrument performance evaluation are a
zero gas (air. <3 ppmv hexane) and a
hexane in air mixture of about 1,000
ppmv [10,000 ppmv]. If cylinder
calibration gas mixtures are used, they
must be analyzed and certified by the
manufacturer to be within ±2 percent
accuracy. Calibration gases may be
prepared by the user according to any
accepted gaseous standards preparation
procedure that will yield a mixture

accurate to within ±2 percbnt.
Alternative calibration gas species may
be used in place ofhexane if a relative
response factor for each instrument is
determined so that calibrations with the
alternative species may be expressed as
hexane equivalents on the meter
readout.

(2) Procedures.
(a) Calibration.
Assemble and start up the VOC

analyzer according to the
manufacturer's instrictions. After the
appropriate warm-up period and zero or
internal calibration procedure, introduce
the 1,000 ppmv [10,000 ppmv] hexane or
hexane equivalent calibration gas into
the instrument sample probe. Adjust the
Instrument meter readout to correspond
to the calibration gas value.

(b) Individual Source Surveys.
Place the instrument sample probe

inlet at the surface of the component
interface where leakage could occur.
During sample collection, the probe
should be moved along the interface
surface with special emphasis placed on
positioning the probe inlet at the local
upwind and downwind side of the
component interface. This general
technique is applied to specific types of
equipment leak sources as follows:

(i) Valves-The most common source
of leaks from block (glove, plug, gate,
ball. etc.) and control valves is at the
seal between the stem and housing. The
probe should placed at the interface
where the stem exits the seal and
sampling should be conducted on all
sides of the stem. For valves where the
housing is a multipart assembly, or
where leaks can occur from points other
than the stem seal, these sources should
also be surveyed with the probe inlet
moved along the surface of the interface.

(ii) Flanges and other connections-
For welded flanges, the probe should be
placed at the outer edge of the flange-
gasket interface and samples collected
around the circumference of the flange.
For other types of non-permanent joints
such as threaded connections, a similar
traverse is conducted at the component
interface.

(if!) Pumps and compressors-A
circumferential traverse is conducted at
the outer surface of the pump or
compressor shaft and housing seal
interface. In cases where the instrument
probe cannot be placed in contact with
a rotating shaft, the probe inlet must be
placed within one centimeter of the
shaft-seal interface. In those cases
where the housing configuration of the
pump or compressor prevents the
complete traversing of the seal
periphery, all accessible portions of the
shaft seal should be probed. All other
joints where leakage could occur will
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also be sampled with the probe inlet
placed at the surface interface. For
pumps or compressors using sealing oil,
the vent from the seal oil reservoir will
be sampled by placing the probe inlet at
approximately the centroid of the vent
area to Atmosphere.

(iv) Pressure relief devices-The-
physical configuration of most pressure
relief devices prevents sampling at the
sealing surface interface. However, most
devices are equipped with an enclosed
extension, or horn. For this type device,
the probe inlet is placed at
approximately the centroid of the
exhaust area to atmosphere.

(v) Process drains-For open process
drains, the sample probe inlet will be
placed at approximately the centroid of
the area open to the atmosphere. For
covered drains, the probe should be
placed at the surface of the Cover
interface and a circumferential traverse
shall be conducted.

(3) Instrument performance evaluation
procedures.

(a) Definitions.
Zero Drift-The change in the

instrument meter readout over a stated
period of time of normal continuous
operation when the VOC concentration
at the time of measurement is zero.

Calibration Drift-The change in the
instrument meter readout over a stated
period of time of normal continuous
operation when the VOC concentration
at the time of measurement is the same
known upscale value.

Calibration'Error-The difference
between the VOC concentration
indicated by the meter readout and the
known concentration of a test gas
mixture.

Response Time-The time interval.
from a step change in VOC
concentration at the input of the
sampling system to the time at which 95
percent of the corresponding final value
is reached as displayed on the
instrument readout meter.

(b) Evaluation Procedures.
At the beginning of the'instrument

performance evaluation test, assemble
and- start up the instrument according to
the manufacturer's instructions for
recommended warmup period and
preliminary adjustments.

(i) Zero and calibration drift test-
Calibrate the instrument per the
manufacturer's instructions using zero
gas and a calibration gas representing
about 1,000 ppmv [10,000 ppnv]. Record
the time,. zero, and calibration gas
readings (example data sheet shown in

Figure 3). After 2 hours of continuous
operation, introduce zero and
calibration gases to the instrument.
Record the zero and calibration gas
meter readings. Repeat for three
additional 2-hour periods.

(ii) Calibration error test-Make a
total of nine measurements by
alternately using zero gas and a
calibration gas mixture corresponding to
about 1,000 ppmv [10,000 ppmv]. Record
the meter readings (example data bheet
shown in Figure 4).

(iii) Response time test procedure-
Introduce zero gas into the instrument
sample probe. When the meter reading
has stabilized, switch quickly to the
1,000 ppmv [10,000 ppmv] calibration
gas. Measure the time from
concentration switching to 95 percent of
final stable reading. Perform this test
sequence three (3) times and record the
results (example data sheet given in
Figure 5).

(iv) The calibration error test and the
response time test may be performed
during the zero and calibration drift test.

(c) Performance Calculations.
All results are expressed as mean

values, calculated by:

liquid is observed running or dripping
from the surface of the source. When a
chemical liquid is dripping to a surface
which is in the vicinity of a possible
hazardous pollutant emission source,
locate the source of the liquid.
BILLING CODE 6550-01-M

1 In
n _ Z

1 ='J

where:
Xi = value of the measurements
I = sum of the individual values
x = mean value (the absolute value of the

mean value)
n = number of data points.
The specific calculations for each

performance parameter are indicated on
the respective example data sheet given
in Figures 3, 4, and 5. The example data
sheets are constructed so that
performance criteria tests can be
conducted onl,000 ppmv [10,000 ppmv]
levels of gas.

(B) Observing for liquid leaks of
hazardous organic chemicals.

This test method describes the
procedures used to detect organic
chemical liquid leaks from sources of
hazardous air pollutants. The method
uses visual observations to determine
the existence of a liquid leak.
- (1) Apparatus.

No apparatus is needed to perform
this method.

(2] Procedure.
,Observing from vantage poinis to

sufficiently inspect the source,
determineif any chemicals are leaking:
A liquid leak.exists if any chemical
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Instrtrent Operator:_
Leak Detection and Repair Survey Log Recorder:_____________

CO2PONENT RECHECK
HAZARDOUS AFTER I INTERAUCE
ORGANIC DATE
CHEMICAL DATE IIAINTECI- IMSTPUirNT

TAG CONCENTRATION LEAK ACE READING
IfJMBER UNIT CO:.IPONENT IN STREP4 LOCATED PERFOPIUED DATE (PP2)

DRAFT

FIGURE I. Exarale IJonitoring Survey Log Sheet.

HAZARDOUS
ORGANIC DATE DATES
CHEMICAL DATE -AINTE1I- 1*tAITEN-

TAG CONCENTRATION LEPK AN'CE ANCE REASOiS REPAIRS POST-
NUMBER UNIT CO"PONEIT IN STREAM LOCATED PERFO.IVED ATIERPTED PONED OR FAILED

DRAfT

FIGURE 2. Exaple Leak Report.
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Instrument ID:" Calibration Gas Data: _ ppmv

Zero Zero Calibration Calibration
Date and Time Reading Drift Gas Reading, Drift

ppmv ppmv ppmv -ppmv

Start
1.

2.

3. DRAFT4.

Mean (1) Zero
Value: Drift = ppmv

Calibration Drift mean calibration drift
calibration gas value X 10

(')Absolute Value

Figure 3. Zero and Calibration Drift Determination

Instrument ID

Calibration Gas Mixture Data

Run Calibration Gas Instrument Meter Difference,()No. Concentration, ppmv Reading, ppmv ppmv

2.
3.
4.5.DRAFT
6. DU
7.
8.
9..

Mean Difference(2)

alibration Error " Mean Difference
(2)

Calibration Gas Concentration

"(Calibration Gas Cncentration - Instrument Reading)
''Absolute Value

Figure.4. Calibration Error Determination

Instrument- ID

Calibration Gas Concentration _ ppmv

95% Response Time:

1: Seconds
2. -'Seconds DRAFT
3. - Seconds

Mean Response Time Seconds

Figure 5. Response Time Determination

IFR Doc. 79-31303 Filed 10-9-7; 8:45 aml

BILLNG CODE 6560-01-C
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